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(54) Image torming me&ipd and system 

(57) A photosensl^e material containing a pnotD« 
sensitive silver haiide and an o^ganfo silver salt and ca- 
pable of fornilngan image, wtiiehoorrospondsto a latent 
Image recorded on the photosensitive material through 
exposure, when the photossnsitiye material fs heated, 
IS utillzad for forming an Image. The photnsensHfve ma^ 
terial, on which the latent Image haa beon fecorded. Is 
healed, and the image coneaponding to the latent Im- 



age jsfonnedwim the heating on the photosensitive ma- 
teriaL The Image is read out from the heat-developed 
photoaenshlve material, and an Image signal having 
Ihusbeen obtained is subjected to &nnage processing for 
fonning a digital image signal, from which the Image ta 
capable of being repmduoed. 
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Et>1 217490 A2 

Descr^tiein 

BACKSROUND OF THE INVENTION 
9 Flold of the InvenUon 

RNMll This invention nstatesio an Image (prming method end system. THis invention particuiariy relaiee to an image 
lornihw mslhod end system, wherein a phohaensltho (natertal capabte of forming en hiaga, which corresponds to a 
latent Image hawing been lecotded en the photownaitiwe material through an image-wise exposure operaftion. when 
w the photoeensiawe materfal Is herted. a utillZdd ea a material, such as phetographle film. 

Dasertptlon of the Related Art 

10002] In techniques known as conventional color (ihotogiBphy, a photosensitive matertal (the soiled color neg- 
ath« film) for a photographing operation ordinarily contains a layer for recording blue light InfonriaBon and lonning a 
yellow dye tmage a Itvor for recording green light infomiation and fomning a magenta dye Image, and e layer for 
recotding red nghtintemHtlon and lonning a cyan dye hiage. During development pnweealng. in a step of reducing 
sliver hallde gralna, wWoh cany a latent Image, to silver with a developing agent, the developing agent Is laddlzed. and 
Ihe ojddafion prodott of the developing agent undargoea a reaction (coupling) with a coupler In order to fomi a dye 
ao imaoe In a subsequent bleach-fMng praeaae. undeveloped silver halidee and the developed aOvsr are remwed. In 
this manner, color ^egal^e fBm. on whteh the dye image has Iwen fernied «rHl from which the undeveloped allver 
halldas and the daveiop«l filler have been removed, is obtained. _ 
10003] In conventional techniques, light having passed through the dye Image fomied on the eolornegatlve film la 
Irradiated to oolorpaper, the color paper Is thus exposed Imaga^ise. and the dye image Is pnnted on the ooter paper 
25 in thl6 manner. Thereafter, the development procassing. the bteaching process, and the f ijting process are peifomjed. 
and a oolor print is thereby obtained. 

[DD041 Technlflues have also been proposed, vrtjerein the Image having been formed on the color negailve tllm is 
readdiitphotoelectiteally, an image elgnal having thus been obtalnedfromthBCoternega^^ 
processing, an mage signal for .ecoidhig is obtained from the bnage processing, and an image is ra^^L 
» irnagereo6rdingmaterlallnacco!daneewiththeimagesignalforiieoordlng.lnpaiticular, research h^asheretolorebeen 
conducted to oWaJn digital printers, in which the image signal desortbed above is converted into a digltrt irnage signal, 
a laser beam is modulated with the digital »nage signal and is caused to scan on a photosensnlve niaer«^, such m 
oolorpaper, the photosensitive material tsthus exposed Imagfr«l8e.and aftnlshed print is thereby o^ed. A d^gtel 
printer constltoted r the manner described above is described in, for example. Japanese Unexamined Patent PUW- 

'^^"^'^^^^y techniques descrfbed above >re bases on ihe assumption that the ordln^ ^f^^f^ 
development ptvcessing, bleaching pnjoesslng. and fixing proceasing are pertonned on the color negathreftm having 
bIII2bl«»t£Xph«;tographing operation, andanimegeisthere^ 

deeotlbed above have the drmbecia in that the processes for fomiing the image are not ample. considerableCme 

40 and labor are required to preoess Hquide containing ehemical agenis. such as processing liquids, and the ^efvteo We 
rfS,eapparairesforperfom.ingtheproce»aInacaimot be leapt due to staining of the apperaoisos. and the llte^ 
Therefore, an image forming method and system have heretofore been proposed, awherein a photosenstoe materia 
cepableolfomiing an hiege^whfchcon-espondstoalfltantimagehaving been recorded on thephotosensl*^^ 
throuflh an image^iae exposure operation, when the photosensltlvG material Is superposed upon a predetermined 

45 processing matedal and heated, utilized as a material, such as photographic fBm. Will, **P™P°^f 

method and system, after a latent image has been recorded on the photoeensit~e material through Jmage^e 
exposure opemdon, the photosensitive material and the processing material are superposed one upon tte other and 
hMled. In thfa manner, the image, which con«spond5 to the latent image having been recorded on the pto^^^^^ 
material, is fbmjed on the photosensitive material. The photosensitive material, on whidi the image has thus been 

* ftHmed, is separated from the processing material and is thereby developed. Thereafter, the Image on the thus devel- 
oped photosensitive material is read out with a scanner, and an Image signal representing the image Is Obta.n«L 
Predetemiined image processing Is then perfomied on the Image signal, and a digital image signal, from which the 
imaqe iscapableofbelng reproduced, is ther^y formed _ • ■ ..^ 

roooel However with the proposed image f onning method and system, the predetermined ptocesalng matenal must 

55 be utilized for the development processing. Also, it is necessary for solvents, such as water, to be ^^^^ 
the adhesion between the processing material and the photosensitive material may be enhanced, such that the devel- 
opment may be eecelerated, and such that the transfer of processing agents from the processing matenal to the pho- 
tosensitive malBiial may be accelerated. Therefore, the mechanism for the development processjng cannot bo kept 
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sinipie. 

SUMMARY OF WE INVEhfnON 



a iWOn -n^e primary object of the presem Invention te to provide a methDl oT tonnlng an uiage 

U«reln aphotos-Brsiilve matBrial. on which a latentlmage has been recorded, issubjected to devotopmerrt pmcesaing 
nn image having been fonned «n the photownailive malarial through the devolopmenl processing Is read out and an 
image Snal having been obtained frotntho Image «a*oat operation b co-nrart^mto adigrtal ^'"^^^f. 
[pooq Another inject of the present Invention la to provHte a system for carrying out the .mage formmg method. 

10 which system i8«mall in size and eaayw operate. ^^t-i— « 

SoSl^^ present invention provides an image tbrniing method, wherein a phowsens*ve metenal conta^nl^ « 
pSensftlve ellvor hallde ar^ kn organio 8lh«r salt and oapable of fomting an a>nage. which corre^"^ ^J^"" 
Snage having been reoonJed on the photoaensaive material through an Image^se exposure operation, when the 
photosenalDve material Is heated, Is irtillied. the method comprising the steps of. 

n heatina the photoeensiUvo material, en which the latent image has been recorded, the Image. «mieh eonasponds 
KlSmlShavinfl^^ 

S^rf^Ca« fcnage readout (or reading out the image fram the heat-developed photosensitive maiertal o„ 
» ISTIISge has been foimed with the heating, an image signal, whfch represents the image, being thereby 

S p2n^g predetemjlned Image pracesslng on the Image algnal. a digital image algnal. from wWch the image 
Is capable of being reproduced, being thereby fomiad. 
25 (pOlO] TTiopreaentim/entionaiaoprovldesanlmagefanTiIngsystemforuaelnanlmaflofo^ 
anoe with ttw prsaent irwention, the eystam comprishg: 

a devetowiiam processing section pwvided with heating means for heaHng the photosensrtive nnflterlal. on whfch 
iSSK^S^n recorded. In order to fonn the Image, which oorresponds to the latent Image, on the 
BO heat'devetoped photosensUve material. 

mnrn THe imaoefonnlna system In accordance wimtha present invention may be constituted of a etngle apparaws. 

KLS!^S5*eSSess^ 
!!^,*hlZre^mlheDhotosen8Stlvem^rial.Aternatlv^^^ 

a^prSingapparatusforperfoiTningthelmagereadoutlta^ 

S?JKf« v^"s kinds o°means. whi^h win bedescrit.«l later, all of the "^^J''^^'^!'';;^^^^ 
^Si^Z appamtus. Alteiratively, the various kinds of means may be <>'''^^'."^^f^'^ 

" SSTfteCg^i'foSr^^ 

S^l ^ P rr^dT the image sigS. and the dlgluu image signal, hrom which » "P^i"^^*;; 

IS thereby fom,ed. Specificany. the diglial knage signal Is capable of being utilized for reproducing and 

SrCSe^rgr»odand3ystem..coordar«» 

Utpssnslllvematerlalshouldpreferablybeperftorrnedatatemperature.angln9froml00 Cto200 Candforapenod 

Sf? rrtSeX"SSe'S^elh«' «" wffl, the p,«»nt ..vendor shou« preferab^ 

be modified audh that: 

the photosensitive material Is a heat-devetopable photosensttlwe color photographic material comprising: 

L teS-^^kinds Of photosensitive layeis, which are overlaid on the support, each of ihe photosensitive 
Sye?^nSi^attea^ photosensrtlve^lver hafide flraina. "rganlc sliver salt grains, a bindj a ^lor^^^^^^ 
oE^eS and a dye-donating coupler, each of the three Wn* of pbotoaetBiUve layers beingsenartwe to 
dETwaiofJegLs. and ca^Ia of fonning dyes of d«fe«nt hues from an oxidation product of the 
color developing agent and the dye-donating couplers, and 
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a color Image of at leafitthTee colore teforrpBd on the heat-developad photosensitive color phoiographic material.. 

100151 Furthermore, the Image foitnlng method and syaiem In accordance wfth the present Invenflon ehould pr«f ar- 
abiv be modified such that the photosensitive silver halide contains tabular photosenalttve silver hailde grains, which 
haveanaspeotratloftillng wfthlniharangebetween4and 100. In a proportion of at least S0% by volume, 
moiq Wao, In the image fomiing method and system in accordance with The present Invention, the organic sliver 
salt should Dreferably be a silver ealt of a compound containing an Imino group. 

SoiT] Further, in the Image foiming method and system in accordance with the present invention, the organic silver 
«aih «hmild nrfifemblv be a silver salt of a derivative of benzotnazole. 

SJlTSrlrSlage Ibrming ey«em m accordant with the pm««nl invention may be moeWted such that the 
renoBs Immedialely before the photosensitive material te hoatad by the haatins meane. 

3 pSer. the (mage fontiJng system in acoortance wfth the pre«nt invention may b» inoOined euch thattte 
devaloomentproceseingsBCtionlaprevidedwith po9t-d8vetopmenttempo«turearidmotetuiB«in«»tafl^ 
foTSJSa temperatu^ and a moisture content of the heat-developed photosenelth/e material dt values faUinQ 
wItNn predeteirnined ranges iminedlfltely afterthe photoseneithre material le healed by the heahng means. 
pMOjRithonnore. the image fomilng system in accertance with the present Snvention may be modlfled such that 
the sjntsm further conprisee: 

(mage rtad^ mean. Iter pertbmilng an bnage readout for reeding out the ImagefrDm the heat-devetoped pho- 
tosensitive material, on which the image has been fomied «tth developmem PJnoesairtg perfonned m the devel- 
opment processing section, In oiderto obialnan image signal, which represente the Image, and 
ImagB pmcessing means for perfonmlng predBterniined Image pniceaaing on the image signal m order to form ■ 
digital image signal, irom which the image Is capable of being reproduced. 

100211 Also the jmage fomiing system In accordance with the present Invention may be modSTad such that the 
avstemftirther oomprisea pre-readonl temperature and moisture content adjusting maansforacgusting a temperature 
wd a moisture content of the heat-developed photoeensltlve material at values falling wlthm pradetenrilned ranges 
immediately before the knege readout lit>m the heat-developed photosensitive material Is petfomied by the image 
readout n»ans andA>r white the tnage madoui from the heat-developed photosensitive malertal Is being pertomwd 

system further comprises compensation processing means for compensating for a contributon- of a pnntout effea 
SJlToo^ ln^rtanceZ, the undeveloped photosens^^^ 

heat-developed photosensitive meterial. to the image signal in oases «fh«B an Image ns-readout Is periwnied by the 
EwS/'^FunhlmoXthe image fomflng system in accordance wilhlho present invention may be modWed such that 
the photoeensifiwe material is provided with a referencB ragion, to which a prodetamiined exposuro quantity Is 

SlSirteondMonsofthelmageread-outmeaneendimageprocessingcondltlonsofthe image pmcessing mean* 
ere determined in accordflnce with hnage signal eomponente, which correspond to the refctenoe region and are 
obtained when infonnatlon in the reference region Is read out by the Image read-out maana. ^ 
incases whetethe image re-readouiispeiformed by the Imageread-outmsans.thelmagerB|readointe^^^ 
by the image read-out meane urKJerthe lead-out conditions having thus been detamined. the imageslgnai bemg 

SS'frSJ^ SSSsbg performed on the obtained image signal and by the image processing means underthe 
icnsge processing conditions having thus been determined. 

mm -niaten" '""as* r^^^^"^ » ""'^'l meansihe operation for reading out the ^^^^^'"■^"'^^ 
lie. In cases wher*tt» image readout could not be perfonned due to an em)neous operation of the .mage r^-oirt 
means occurring at an mtamiedtate point of the image readout, the image rweadout "^J^^^'^^r^^^^. 
beginning orfrom the intermediate point Also. In cases where the image readout was conducted to the final po»tt 
but could not bo perfomied appmpriately. the Image re^eadowmay be partomied fromiho «>^"'"9; 
B025] Also, the ineae forming system in accordance with the present wvention may bo modified suchthaL 

the system further comprises light quantity storage means for storing infomtaHott. which represents cumulative 
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light quantliy of reading ^Qht IfradlatBd to the heat-dsvelopad photoeeneltlve material at the time of the imago 

rsadout, 

reference le mad© to print-out characteristics with respect to frght IntenslUes of reading light, wftlch print-oirt char- 
actertstfcs teve been set previously. 
5 read-out cpndiiions of the Imago raad-out means and Image processing conditions of the Image pTOceasing means 
are determined in accordanoe wfth the light quantity, which has been stored In the Ught qiiamtty storage meand) 
and the print-«ut characteristics, 

In cases where the Image re-readout le performed by the Image read-out means, the Image re-readout la performed 
by the Image readout means under the lead-out conditions having thus been determined, the image signal being 
10 thereby obtained, end 

the image processing is perfom^ed on the obtained image signal end by the image processing means underthe 
image procofising conditions having thus ^een detarminod. 
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p026] Further, the imago forming syslam in acconJance wtth th© present Invention may be modified such thab 



the system further comprises raad-out condition sotting means capable of salecting aepatlal resohnng power and 
an Image density resolving power, wah which the image b to be read out, respectively from a plurality of spatial 
resDfvIrtg poweis and a plurality of image density resolving powers, and setting the selected spatial resolving power 
and the selected Image density resoh/lng power forths image readout, 
» the image read-out means performs the image readout with the spatial resolving power and the image density 
resolving power, which have been set by the read-out condition setting means. 

the system still turther comprises imags processing condition setting means capable of selecflng Image processing 
conditions, undef which the image pft>ce6sing is to be performed on the Image signal having been olrtained f mm 
the Image readout performed hy the image read-out means with the spatial resolving power and the Image density 
25 resolving power having been set by the read-out condition setting maans. from a plurality of image processing 
conditioner and setting the selsctsd image processing conditions for the Image processing, and 
the image processing meens perfbmjethe image processing on the image signal and underthe image processing 
conditioner which have been set by the image pmceBSlng condition setdng moans. 

so [0027] Furthamiore,thelmagofomilnflQfsteminecccrdancewithlhepresert 

the image read-out means perfonns the image readout wan a standard spatlal resolving power and a standard 
image density resolving power, which have been set previously by the read-out condition selling means, ' 
the Image processing means performs standard image processing, wWch has been set previously by fterlmage 
t» processing condition setting moans, bn an image signal, which hes been obtained from the image rwdout per- 
formed with the standard spatial resolving power and the standard image density resolving power, m orderto tonn 
a didltal image signal, which represents a standard image, 
the Image readout means peffomia ttie image readout with a high spaOal reeolvm 

resolving power, vrtilch have been set by the read-out condlUon setting means, and 
40 thelmagaprocesslngmoansperfomwsimplelmagaproceselng.whichi5Bimplerthanthe^^ 

Ing having been set praviouely by the image processing condition setting means, on an imc^go signal, which has 
been obtained f ipm the image readout performed with ttie high spatiai resolving power and the high image density 
resoMng power. In order to form a cfi^tai image signal, which represonls an original image, 
whereby at least two kinds of the digibal image signals, which represent the standard image and the original image. 
45 are formed. 

[]D02q Also, the image fomiing system in accordance with the pressnt invention may be modified such that 

the image read-oiii means performs the image readout with a high spatial resolving pow^^ 

so resolving power, whtoh have been set by the read-out condition setting moans. 

the image processing means perfonns simple Irtiage processing, which is simplerthan standard image processing 
having been set previously by the Image pmcessing condition selling means, on an Image signal, which has been 
obtained from the Image rsadout performed wlih the high spatial resolving power and the high Image density 
resolving power, in order to form a dlgitel Image signal, which represents an original Image, and 

ss the image processing means perfomis re-elzrng and image density resolving power transform on the digital Imape 
signal which represents the original image, and In accordance with a standard spatial resoWing power and a 
standard image density resolving power, which have been est previously. In orderto fomi a digital image signal, 
which represents a standard Image. 
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P02S] The term "re-eiisinsr &s used herein means the proeeMlngfortransfonning the spatial resolving power of the 
original fmage to the spatial resoMng power ©quIvalBnt to the epatiHl revolving power of the standard image through 
tf;inning-out or the fmage signaJ, a line^ Interpolating operation, a spfins interpolating operation, or the lite. 
[D030] The terni "image processing simpler than standard image processing" as used herein moans ons of various 
5 kinds of processing simpler man the processing paffomned as the standard image processing. As the Image processing 
sfmpier than ih© siandafd image processing, no Image processing may be conducted. 

pOSil Further, the Image forming system in aocordance wtth the present Invendon may be modified such that the 
eystem tiirther comprises: 

10 identification code appendinfl moans for appending a heai-developed photosensitive nnaterfal Identification code 
for Idomjiytng the heat-developed photosensitive material and an Image identification cede for Identifying each of 
a plurality of images, vvhich have been fomied on the hoet-^evalopod photoseneWVe materfal. to each of i^Hal 
image signals roprosonting the plurality of the Imagos, each of the digital Image signals having been oWainedfrom 
the prsdeterminGd image processing peffonT»ed on one of image signals, which represent th e plurality of the images 

IS and have been obtained iwith the Image readout poifomied by the Image readout means, and 

storage moan&f oratoring the digital Image signals, which represent tho plurality of the hiages. the heat-developed 
photoeensilive material Identification code, and ttie image ldenc?flcat)on codes, such that It may ba clear which 
heat-developBd photosenettlve material identification code and which image Identlflcatloh code correspond to 
which digital Image signal. 

[0032] For example. In oases where the photoyaphic film Is a single film drip, on which a plurality of Images have 
been recorded, the single tiln strip is taken as one group. The heat-<leveloped photosensitive material IdentTicalion 
code Is appended to each of auoh groups. The heai-developed photosensitive material identification code represents 
uaer Inrormation, camera kind Informatipn, film Idnd bfonnation, development processing information, and ihe Uke. In 

S5 cases where the^torage means deecribed above is an image signal sender, the heat-developed photosenaltivB material 
identification code also r^preeents an address to the server, log-In infom^on (ID, pass word) to the sen^r, and the like. 
[00331 Tno image tdenHflcatlon code represents the date of the photegraphing operation, the object, and the Uke, 
[0034] TTie Storage means for etoring the digital Image signals, the photosensitive material identification code, and 
the image identification codes may be the image eignai server provided with a hard cfck having a large capacity, or 

30 may be a stonage medium, such as a floppy disk dUve una a nonvoiadle memoiy, a CD'|!lAM, or a DVD-FiAM, 

[0035] Furthemwre, the Image njrming system in accordance with the present Imreneon may be modified such that 

the system further comprises Image signal remevlng means for retrieving each of the digital Image signals, which 
repreeem the plurality of the images, In accordance with the heat-developed photosensitive material IdentiRcaBon 
35 code and the image identification code, and in aooordanoa wfth input conditions specified from a cpent termiiiHl 
device, which Is connected with the storage means via a communication line, and 

the image processing means again performs Image proceeeing on the digital image signal, which has been re- 
trieved by the Ime^e eignai retrieving means, and in accoitianoe with the input conditions. 

40 [00381 temi "client terminal device" as used herein means a computer, a potabte temiinal device, or the like, 
which IS connected wfth the storage raeano Via the communlcatten line. The tenn "communicafion line" as used heiein 
means any of radio communk:aik>n llnee and cable cocnmunicatton lines, such ae a wide area networi; (WAIM> and a 
local area networic (LAN). 

[0037] Also, the Image forming system In accordance with the present Invention may be modifiad such that: 

the photosensitive material is provided with a patch: on which an image havlnga predet^npined j,niage density is 
oapaf?lRof>eiiig formed, the patch being located at amarea surreunSrigeach of a pturallty of images formed on 
tlie photosensitive material, and 

the system further comprises development Judging meaTOjorme^urtng t{ie jcnsgo^nally ftf.th^.iip^.ehmjlng 
50 been formed on the patch after development pVoc^lng. and making a Judgment in accordance with the results 
of the measurement and aa to whether the development piocassing has been or has not been performed conectly. 

[Opsq 1=Mrther, the image tenming system in accordance with the present Invention may be modified such that 

5s the photosensitive material is provided with a patch, on whteh a predetermined pattem Image is capable ot being 
fqnned, the patch bang located at an area surrounding each of a piuraKy of images forniad on the photosenartiva 
material, and 

the system further comprises developmentjudging means lor detecting an image density form having been formed 
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has been recorded on the magnetic reeorcfing layer, DerorB ««v k 
fnenl processing section. 

operaiton.th8 Kind of the camera, and the P'^^P'^^^'^^T*^^ material, the kind of the photographic 

me magn^lic recording layer„^ay also ^'^^^^^^ SS^nl«l as tho magnetic r^cor^nfl '"f ; 

ina itself may be prevented from being conducted. invention may bo motfifled such that the 

conditions of the printing means, and jl^ut peifomwd by the Irtmge 

5,e Jystem executes at least one kind "^"P'^""; ^^£^3 the Stic mcortBng Infomiation reading 
"eadTul means under the lead^concDUons '^^^^^^^^.'^j^ei^^ Xthe Image processing condrtions 
n„ans, the image processing P^^f^-^.^ l^^SJ^^m!^. and the print ouiputttng perfomied by the 
:r rpSrnrr^^^^^^ magnet, reccing — r..ng 

feans. 

. ^ ^ in orr«rHance with the present Invention. ttiBphatDsensinve 
tpo«7l With the unage forming method and system .n accordance with tne pres 
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io 



15 



photographic imega. i^r • « ^ ^ ^ data Into a personal computer, or thft Ilk©, 

a digital prlntan Ateo. ihe digital imago accordance with the present Inventfon, wherein the 

100491 Further, with the Image fomimg mottiod and system in accordance ^'J^^^^ . . ^ ^ 



59 



such that 



0) photeE«8l«ve mtterfal Is the heM^tov^ebte Phot««neltiv» color photoflraphlo material eon>prislng: 



45 



50 



rSi'"^nds Of photosensitive layers. «ha, ere overtald on tl.e support, eech et Jje ^1^^^ 
mduXolllKakr dwiMXI aM »• Jy»<loiia>n9 ooupeis. ma 



otnalned. 



^ . .„.fc^ In Bccordance wUh the present Invention may be modffled euch that the 

[OOBIJ Also, the Image forming eyatem temoereturE and moisture content aiflUBling 

^sfor «-i-«n9 «^ »nipe^^ ^ ,y hea«ne n.ean. .n ~.oh 

:^^=s=sre"^3^^^ 

is heated by the heating maans. and the flatness oT the P^^^^?"*^^^ Therefore nonurwtormfty in developed 

Sfr:rr.sro;:3r;pXi^^^^^ 

'development processing eection Is f^^^icted the pos^^^^^^ 
mearistorediuetlngtheterT^«r«tUTeandthen«.^roc^^^^ 
falling within the prodetemtlnedranflesimmed^ 

from the image readout performed by the image a'*-<>'«'"«^»«;^ nroseiit invention Itiay be modified such that 
IP0S3) Furthemiore. the Image fom«ng system In "^^^^ ^'^^212^ a^JJustlng the 

\bB system further^omprisee the P-^^^""^ ^«T^^ rln^^riS^u^^^^ 
temp;«ture end the moisture content of the »»-«t-d.ve op. d P'^^J^^'^'J^J^;;^^^ iap^rfo^ed 

r^r»rer?nSr.r^^^^ 
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th. pho«sen8niv« mrtertiJ IS provided With the «leren<« «8lo^ ^ 

flra detemiined hi accordance with the Imageslgnal components, which coriMporrt to Itift Weronce region 
^T^^Sr^«lh^nfonn«l«n in the re^enco region is ,«ad out by ihe image readKHll tn«n». 

20 Image proceeeing condifioiw having thus been deterrmned. 

^ ESl Furthen™.«.theh,afletprmlngsy.»mtnaccontence«iththep»cem.^^^ 

„ SS^Sm^tothepnm-o«ch««c,^ 

out charactailsttes have tha imaae processina conditions of the image processing 

means, and the print-out characterletics. ^K*.*K-.i™n(>ro«d^ijt means the image re-wdout is perfoiTPeti 

■ *nr2^S^^'teperformedon1heobteine<.in«j,esi5na.endby*^ 
image processing condWone havinsxhuB been detemnnea. 

"pS^*^ AI.0. the inage tonning system In accordenee with the present invention may l,e modlfisd such lhat= 
the.y^n..hercomprl.ssthereed-out— ee^^^^^ 

proSng condidons. 
obtai.edfn^*eimageread»^^^^^^ 
(TOge density resolvmg power havir^ been flsioy^^^^ 
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In such casss. an image capable of aaflstying a demand of the user Is capable of being obtained^ 
pSJ^rthor^el^fonning system m aocordancBWlftthapre^^ 

me Image read^jutmeanspeTforms the image readout with the standard spatial fesoiving power andlheetandard 
maqe denelty reaolvlnfl power, which have been sat previously by the reacHJUt condition setting meane. 

proBeS«M^Bon i»ldng means, on the imaae signal, which h» been obiained from the Image leado^ 
EnSr^ the etandani spatial resolvSng power and the atendanl image density resolvng power. In orter to fdm, 
the dlnltaiimaQealgnai, which represents the standard inaoe. l^wi-^-- . 
Iht Sge re^ut me^ne perfomwthe ImsBS leadoutwith the high spatial resoMng power endthe h«h Image 
density resolving power, whth have been set by th« readout eontftlon wtoijj mearjs, and 
the iZga pmoosring means paifomis Iho simple image prscesatng, whch .e Simpler than the standart Im^ 
procesdng having toasn set proviously by tha iir«ge processing condition sotting means, on the "«^«.«^9^ 
SS^as bTen stained f«m the »nage resdout pedomunJ with the high spatial rceoNmg power a«d the high 
Lao density niSoMng power, in ordaT^D form tha digital image Signal, which 

W^reby at laasttwo khds of the digital imaseelgnab. which rapresentths standard snage end the original .maflft. 



[0059] i„suchca8Bs.anlmagecapableofaalialylnga*maKlrt1he«serl6capabteofbringobtamod 

" pSiT"S;?S!;heh,agefonrUassystemln^ 

the image readout means perfbrms the image readout with ttie high spatial resoMng power andlhe high image 
density resolving power, which have been set by the readout condWon setting . . ,^„^„„_. 

,heImageproc^ngmeanspam.misthesimplelmagaprocesslng,whlchB.slmpiert^^^ 

ing having been set previously by the image processing condition setting means, °" */^^f,?'g"2;^2^S^ 
b«nohl^nedfrom*e image readout perfbm»ed with the high spatial resolving poww a^ 

resolvina power, in order to feim the digital image signal, which represents an original Image, and 
t^iSpS!ngmeansperfom«Lre^lngandthe image deneri^ 
K 6i9?aTJ!ih'repr«e5sthe original inage.and '^'^^^-^^'^^'f^,,^ 
Tnd the standard Image density resolving power, whioh have been sal previously. In otderto f oim the digital ^nage 
signal, which represents a standard image. 
[0061] insuohcases,anlmageoapeblsofsatlsiyi..gademandoftheu3ertecapBbieofbeingobianedin 

Ji'sS' ^t". IlirSge forming system m accordsnoe with the present invemion may be modified such that the 
system furttier comprisee: 

the identltloaflon code appending means for appending the heat^evelopad photosensitive '^^J^;^'' 
^ STdTSTdentifyinglheToat^lopod photosensWvs material and «,e hnage 

each of the pluraRiy of the Images, which hevs been fonned on the heat-daveioped phoi«onsllive matar^Mo 

So1IdigitalSiagesi3r.presentlngth.plurailtyofmeln«^^ 

been obtained from the predeteimlned Imago processing pertom»d on one of the ^nage s gniri^^^ 

Japluiallty of lheimag«andhava been obtained with thelmagerearioutpaitormedbylhe image rsad-out means. 

" tTe storage means for storing the digital image signals, which ^present the pluraBy i^,** 1^8^** 
ivelopad photosensitive mmerialidenflncatlon code, and the imagelde^^ 

^ich heat^evBioped photossnsiUve material Ideniifieatlon code and wHeh Image IdentmclKm code correspond 
to which digital image signal. 
* [D063] lna«chca6ea.thelmageaareBapableofbelngmanagedeaslly.AJso.l^^ 

perftRned easily In accontance with the heat^eveloped photosensitive material identlflOBtlon code and the Image 

ISSTfu^S *e image foming system in ^««.rdance with the present Invertion may be modffled such that: 

the system further comprises the )mag« signal ratrtevlng means for retrieving *^^Xl'ZaVS- 
which represent the pluramy of the Images, in accordance with the heat-developed Pl^tosensRWe mterta^^^^ 
So?(Sde and tl» bnaga identlf ioation code, and In accordance with th6 mpul conditions specified from the 
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SiTw the fciii slg« renins m«m. OKI in 

«ww^ I. *.,^K Aft^ the develoomefit proceseing has boon perforrned, a judgment is capable of being nf»de 

the phou^ensldve materia, is pmvldefl wHh the pa«h. on ^ihlch P'S^^.^^i^J'^^ 
Telnfl iDimed. me pakA being located «1 the a«a Bunoundli^ 
photosensItiN^ material, or at lhe«Td yea Of the photo^wtt^^ 
» thesyetem further cooipri^ee tfi« development Jud^g m^fwdrteeto^ 

f /...^Ih nn lha nateh after the dBvelopment processing, and malong a judgmem m awiaoiws w 
SrSSS^Si to wiSther the Sevelo^nant processing has been or h« not ^ pertoaned e.rr«:lD» 

opeiaUonorafanureindevBtopmentprQCMwng. »w.h-«-**nttav«monfflfl» be motflfied such that 

IPOTO] Further, the Unageforming eystHi. in aoooidam* with the pmseirt tnveifflon may m w«m 

' the photosensitive material is provided «fth the magnetic reoordlng layer, on which the Intonr^tkm is «corOed 
33 fTtasnedcally. and . . ^ . _ -«adtna means for madlng the Infoimation con- 

the eyatem lurther comprUes the magn«Ic rec»nfing "^^^^^"^"^^^^ZtXy^ layer. Wore the 
ceming the photogiaphiofllm. which infoimation has been recorded on tte magnetio recomnis , 
de^ment prooeesing I* performed In the development processing oochon. 

^ I0OT1, .neuohoaee..wh«,the»r.ege,«doatte^ 

l.«d net be conveyed '^"''l^ <°"2S£ ^S^CrtS^ --•"^"^ "°!: 
recording inlonnatlon is read from the ™ ^ette rwrdmg B^er^ conveyance mechanism Is capable of 

essaryforthephotographtenimtobeconveyedr^pr^^ 

being kept simple. Also, the image P^'^^'^f such L a Change in 

45 dlatelv after the development proMsemg has been perfonnetf. and merrow B^^ 

image density due to a change in temperature, am „ad^ mean-, the inibm^a- 

10072] Furthermore.the ^^f.^^'"^^ Infom»tlon rep^eendng 

don »p«.ntlr« the Image P;^^^^?^^^^^ 

theprlnllngcondltloneofthep^hngm^^ r^adbythe mag- 

5t> madout may be perfbimed by "/^^^J Z Sna«» oroSg may be perfomisd by the image pwxsessinfl 

netio ''*''^«"°"^S^dTonJS^qbee-^ reading mean.. 

« rprrSn^n's^^rf^r^^^^^^^ 

being performed wtth a simple mechanism- accordance with the present Inveirtion. 
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with the simple procedures and tte simple mEchantems. The Image fomiing m£ahod ar.d system in eeeordance with 
the pieeent Invention thus have large eltecte in piaclice. 

BRIEF DESCRIPTION OFTHE DRAWINGS 
IP074] 

Figure Ih « flow ohart ehowhfl hew pRJceesIng in the Image fMinlng method in accoitlance with the pieeent 

RgSrais^^lSSflmmehov^ngenembodim^ 

inverttloti, .i_ * 

Finiji^ 3A to 3K are acheroatic views ahowtngexaniplee of heating moanft, 

fS^A^ a «hemalio view .bowing an example ol photographic film, whteh aote ae a P'-'^^^S^ '""^J 
SSiTin the image fom-ng syetem m pccortance with the pmsent Invention and « P™"«ted wnh pflteheeto 
SSStod tr maWng a judgr^nt as to WheVer development pioeeesing haa been or has not been perfom»d 

SJUS'te a aehemalte view showing aditferBme;cample of phoiographcfllm. which acts as PhotasenBltiN« 
S SiiSi in the image fo;^n9 system m acco«Jance wtth the present f"ventlon and b ur^^ 
to be utilized for maMng a judgment as to whether development processing has been or has not been 

" ^STe^reS^teviewshowingtheembodlmemoftheimagel^^^ 

S^Ti^ a 1io» chart showing a conwl loutine. which is executed ^ 

embodiment of F^ure 6, 
» Figure «A Is an explanatory view showing an example of a read-out section, 
Rgura BB Is a schematic vtew showing an example of a CCD Image sencor. 

am™«iL<»flno«ilanatoryvlew6howlngadlfrerenieKanipleofaread-outsBction. ^ ^ ^ 

aSe,«irial employed intheimagefnmiinflsystamlnw^^^^ 
» vritfi reference r^onc to be utilized for compensaBng tor prlntwut elfecU flllhe time of an image re^eado* 
FJqure 11 is a block diagram showing an Image processing section. 
Flours 12 is a block diagram showing f«me rnemoiy units of the Image prooesslng 

s a block dSram sho«rtng fli=t .mage processing means of the Image P^'^'ns • 
niureUisafkm^hartshowing how anlmage signal is reed outlrompholographu;ia^ 

as in accordance wHh the image signal. 

Figure 16 la a block dtagiWn showing an Ink-Jet printer, 

«dure IB Is en ea©Ianatory view showing the ink-jtf printer, »*«J,^f„ •„ n«r 

H5!I^17!reSmattevlewshowlt«an««ampleofadlgltalp*^^^^^ 

40 n!^^ 1 6 Is a block diagmm showing a control section of the dighel P^"**; jj^^, . „^ „ 

Ftau™ 1d Is an explanatory view shewing an exposure contml section of the digital printer «^ "fl"* ^J. 
K2oSr^«cXwshowlngasolvent.^ng apparatus the di^^^^ 
F.« 021 JaSSoil view ehowingajet tank employed inthesolvent^paitng a 
SS"SSJ^oi;alviewshowlnB.th.jrttanko.F«ure2linthe.t-te«nwhichaeoivenrlsj^ 

S'fTw to a schematfc vl«w showing an «ampto of a digital prWer. in which wet development pmcessing is 
DESCRIPTION OFTWE PREFERRED EMB0DIM6NTS 

[00751 TDe present invention wUl hereinbelaw be described In further detail wUh reference to the accompanying 
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fllanal havina been otolnfld from the image madout to converted into a digital Image slgnaK '^^^'^^^/'^^f^^^ 
signal ^f;'"0^!T.L^^^ ^ procosslrw and utilized for outputting a file or a print In accordance with tJie flow 

mlli^'^Sie 2^.1?^^^ - -bodimont of th. ..age tombing system ^ojdan« the 

iTtSdS^S^ t^orSIJ^ s^Sn eTor LnsmltSng various pieces 61 infonnation to th9 user and 
(1) Photosensitive material 

tomiingadye. 

ginulBion and M^bion addlUvM 

^ ,H h»n*.rt«rt«inedlnth6i*oto8M>sitive material employed In the linage tormh^ 
(0080] as silver iodobromide. silver bm- 

m We. silver chlorobfomide, «Ilver lodochlonde, ftllver ehlonde. . ^ ^he diameter of a sphere 
hal.de sr^rvs Should prefe«blyfallwnh.n,^^^ 

havingan identical volume, and should mora P-^^^'f photwanalUvo silvar hallde grains, the 

been subjected to chemical sensitization, orthe (Ilco. ^^,3 ^„ 

asp^ ratio of The tabuiaramlns should more Pj^J^^^^^^ZT^n^L^ in * Pr^' 

n,^preferably be atlea«t20.The emufeio^ sho^^^^^^ 

IQ063] It rs also possible « ^ ^""^^^^f/J^;^^^^ 5.503,97{. ard 5.536,832. 

aspect ratio. Which are described « for exarnp^^^^^^ 
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employ high cMoride sih/er hallde tabular gmlne having b (100) plane as a principal plane, whktft are dosciiied In, Jbr 
example, U.S. Patent Nos.5;264.337,S^2.fi32, and 6.310.635. 

IQOBAI Examples In which the flbove-enumeiatefl ayver hafido grains are utilized are described in. for example, Jap- 
anese Unexamined Patent Publfcatton Nos. ^^99^y27A2Ba. B(1997)-319047, 10(1998^1 5888. and 10(i998h 

* 281827. The silver heUde graiw employed «n me image formiig method and system In accordance with the present 
Invention ehoutd prafembly be monodspeisa grains having urafomi grain sSza distribution. The monodlsperBo chaiBo- 
lertatlGS mm be tmresentBd by a coeffiotont of variation, which Is calculated by dividing a standard daviaiion of the 
grdin diameter dtetribuHoo by a mean grain dianrwter.The silver hallde graina employed in the Image fomimg method 
and aystesm in accordance wWi the present invention should preferably have the monrnfisperae charactwistics such 

10 thatthe coeKioient of vartaHon la at most 25%. and should more pieferaMy have tite menedteperao oharectsristics auch 
that the cootricSent Of varlaMon is at most 20%. Also, the e»>er haDde gialne should prefersbly have unUomi halogen 
cprnposftlorv 

10085] The sllvar haKde grains arniloyed In the image fomiing method and system in accordance with the present 
invention mev be constftuted such thatthe halogen composition within each grain ie unifomi . Altemativoly, a region of 

ffl a dVfeient halogen composition may be Intfoduead Intantionally Into each grain. In particular. In orderfor a high sen- 
smvBy tobe obtained, each of tha silver halWa grains should preferably have a laminated sinieture composed of a eora 
and a shell having dWerent halogen compositions. It Is also preferable thed. after the region of a different halogen 
composition has been introduced Mo the grain, the grain is allowed to grow even further, and a transition line is thus 
intonttonally introduced Into the gran. It la further preferable thai a guest ayslal of a different halogen eomposAion is 

so connected throigh an epitaxial junction to a verteif or an edge of a host grain having been formed. 

nOBSI Also, the silver hallde grains employed in the Image forming method and system In accoidance with the 
present invention should preferably be constituted such thai the region wItWn each grain Is doped with polyvalent 
Wnsltion m«al ions or polyvalent anions as Impurities. Partlcularty, in the former case, a halogeno-complat. a cjrano- 
complex, an ligand comptaf, or *« Wee, which has an Iren family element as ttie center metal, b capable of 

f being utilized preferably. ^ ^ . 

iQOim The sBver heflde grains employed hi the Image fomiing method and system m accordance with *!f preeeirt 
Invention nwy be prepared basically In accordance with Known procedures described in, for example. Chemleot 
PhisiQue Pholoaraphlaue' by P. Glaflddea, Paul Montel. 1967; "Photogr^^ihic Emulsion Chemlstnf- by S. F. Dumn. 
Focaf Press. 1986; and -Making and Coattng of Photographic Emulsion" by V. L Zaiikman et al.. Focal Press. 19B4 

K spadflcailyiWealiverhalidBflralnsarocapablaofbelngpfaparedlnvarioiispHrangeawlm an acid process, a rauWI 
process, an ammonia process, ana the liKo. Also. As a technique for feeding a watewio^uBle sflveraatt and a watei^ 
soluble halogsn salt solutioTi aefing as reaction mixtures, a one^ide mixing technique, a almulianaous mixkig Pwcesa, 
and the like, may be employed either alone or In comtilnation . Further, a contmned double Jet process, bi which me 
addition of tha reaction mixtures is controlled such thai a pAg value may be kept at a taiget value dunng the laacuon, 

as n,By bB utilized pr^erably. Atechnique tor keeping a pH value at a predetemnlnad value during the reactton rnay also 
be employed. Astorthefonnation of the grains, atechnique may be employed, wherein ftetemperahjre,thepH value, 
orthepA8valueoftheay8tBmlsaltered,andtheso«ubilityofthesilverhalidei8lherebycontmlled. It b alaopossibte 
to ufiiaeathioether,thlou«a. a rtiodanale. orthe lite, as a solvent The techniques described above are 
h, for example, Japanese Patent Publication No. 47(1 972>-11 388 and Japanese Unewmmed Patent Publication No. 

^ raoUr^S^artV. the preparation of the silver halide grains employed In tha image forming method and system in 
eccordance with the present Im^entlon maybe conducted by feeding asoluUon Of awatar-aoluWe silversaft. such as 
slhrer nitrate, and a solution of a water^oluble halogen salt, such as an elkafi halite. Irto an aqueous solultonrt a 
water-soluble binder, such as gelatin, under controlled conditions. After the sBver hallde grains have hosn fomwd. 

45 excess water^luble salts should preferably be removed. The removal of the excess wator^oluble sails maj, be pep 
ftmied with, for example, a noodle washing process. In which the gelatin solution eontaining the s,h«r teHdegrairis 
te gaiatlnBail. the gelatinized material is silt Into a strtng^lke shape, and the strtng^itematerial b wash^ «ld 
w^r for removing the wateraoluble sate. Attematively, the removal of tha excess water-soluble salts may be pe^ 
fomwdwIftasedimentaiionpmceM, in which thegelaHnIs agglomerated by the addioonoran 

30 of polyvalent anions (e.g., sodium sulfate), an anionle eurtee-actlve agent an anionic P^^'^^^^J^"^^"^ 
sulfonic acid sodium sail), a gelalin derivative (e.g.. an allphallc acylated gelatin, an aromatic aq^lated gelabn^r an 
aromatic cart) amoylated gelatin), orihelike, aitd the excess sate are theraby removed. In cases wheretha sedimen- 
tation proccae Is employed, m© excess salts am capable of tieing removed quIeRV. ^ 

rao89] ordinarily, the emolsion employed In the image forming method and system In acconlancswIiriltieprssftiK 

as invention should preferably be subjoctad to chen^cal seneftlzalion and spectral sensitization. 

ro09n Thechemicalsensltlzatlon may be perfomied with a chalcogen sensltlzfitlon technique utiiRing a sulfur com- 
Dound a selenium compound, ora tellurium compound; a noble metal sensitization technique utiiiang gold, pl&tinum 
Iridium' orthe like; orthe so-ealied reduction sensitization technique, in which acompound having an appropnate level 
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«.H. .nm^ nmnertGs is utiflzed during the formation of the grains, a reducmg aUver nucleus te tlius Introduced, and a 

fiinne or MO or mors ot the techniques may be utilized in eombination. ^ ^ i, 

SSSi J2 "ensltotion may be conduced by use of ihe eo^lled spectral «>n8lilzlng ^J-^*^ J 

Sftl slIVM^iude ai^ns ani sensitize the silver haiide grains with respect to the absoiptlon wavetenglh region* 
to 019 8IIVW Examples of the spectral Bensltizlng dyes include a cyanine dye, melocyanine dye. a 

SLrnrsftfcr^SSJ JSiS^^^ocyaninS dye. a holopolar dye. a henicyanlne dye. b slyry. dye. and a hem|. 
composite "^""f^""^ 3^ «nsitelng dyee may be utilized alone, or t«o or rr.ore of the spectral 
d^r^e^??^"^^ s^SeeL^^.fl clyes ahould p«rferab-y be utnbed together 

Sl/'^rhSSZTenverhalldemoybeusedbapt^po^^^ 

SS oti!rinount of sDver. The photosensitive elNerhaOdeshouldpreferably be 

fl niiAi* 10 a(ifrn2.w(pie8e9<l in teime fifths amount of snvgr. ....^ ^ . _« 

n£i Sur5itt^otogr«phic fog may be prevented from occurring and the staWltty dunng storage may be eft- 

referrod Iq as RD.) Rfilevanl poTflons of RD €019 ^hown In the tabio below. 



4ff 



45 



60 



Kind Of additive 



1 . Chemical eoRsltlzef 
2- Sensltivrty rising agent 

3. Special aensitiier, supet-sensitizing 
agent 

4. Brightening dgent 

5. Ant^foggant, etabillzer 

6. Light absorbent, fBker dye, UV 
absoibent 

7- Dye Image stabilizer 
B. Hardener 

9. Binder 

10. Piastlc>zer, lubricant 

11. Coaling ^d, surfactant 

12. Anti-static agent 

13. Matting agent 



RD 17643 



p.23 

pp.23-24 
p.24 

pp^4-26 
pp.25-26 

p.25 

p^6 

p.26 

p.27 

PP56-27 

p.27 



RD 18716 



p.64B.rtght column 
p.64d.ngM column 

p.64B,righl column to p^» right cohimn 

p.54a,right column 
p.649,right column 

p.649,right column to p.SSOi left column 

p,650,left column 
p.651 .left column 
p.BSIJaft column 
p.650:right column 
p.650fright column 
p.650,right column 



RD 3071 05 



p.B66 



PP 

p.86& 

pp.BBB-STO 

p.873 

p.B72 

pp.874-875 
pp.873-874 

p.87a 

pp,875-B76 
pp,876-877 
pp.B7B-fi79 
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Oroanic silver salt 

[0097] "The reducible silver salt, which is utillzed In the image forming method and system in aocortianc© with the 
presQnt IrrvenlJon, will be descrtbwJ hereinbeiow. The redutabie silver sail, which i3 capable of being utlUzed m the 

s unage (ormlng method and syelem In accordance with the present Invention, is the sliver salt, which Is comparatively 
stable with TBspect to light, and which supplies the silver Ion when being heated to a temperature of at least SO'C m 
the presence of an exposed photocatalyst (such as the latent Image of the photosensitive slJver haltde) and a redu«ng 
agent M such «iwer sate, complexes of oiganfc or inorganic silver sahs, which complaxes have a complex stabtllly 
constant such that the gross stabllHy constant of the Hgand with respect to the silver m falls within the range of 4,0 to 

« 10.0, are preferable, 

[0098] Preferable organic silver setts Include silver salts of organic compounds having a caiboxyl group. Examples 
of the preferable organic sllvor salts Indudo silver salts of aliphatic caitooxyllc acids and silver salte of aromatte car- 
boxylic adds. Examples oT preferable silver salts of allphatrc cattoxylic adds include silver behenate, sHvarBtflarate, 
Sllveroleate. slh^erlaurate, sliver caprate.sllvermyristale, silver palmltatQ. silvernr^aleete, silvorfijmarate, sllvartartmie. 

iS sllworfuroate, silver linoleate. silver butyrate, silver camphorate, and a mixhjre of two orTnore of the ebovo-Gnumecated 
Silver sahs. Silver «aHs capable of being substluited by a halogen atom or a bydroxyl group may also be utillzed- 
Examples of prBTerabte silver salts oT«romaticcaAoxyllcadds and othercarboxyl group-containing compounds indude 
silver bsnioate. substihited benzob add silver satta {e.g-, a a,5^ydroxy benzoic add sDver salt, an o^^f«thyl benzoic 
add sliver salt, m-methyl benzoic add elhrer salt p-methyl benzoic add eflver salt, a 2,4-dlchloro benzoc add silver 

so salt, an acetamldo benzoic add silver salt, and a p-phenyl benzofc add silver salt), silver gallate» ellverlannate, sliver 
phthalale, silver tercphthalate. silver saliQffatQ, a phenyl acetic acid silver salt, a pyromellftio acid sihrer salt, a sihfor 
salt of s-caiboxymethyM-methyW^thlazoqno-Mhion or a slh/ar salt described in Patent No. 3.785.830, and a 
silver saft of a thioether group-containing aliphatic carboxylic acid described wi Patent No. s,330,6S3. 
[0099] &«ample6 of preferable silver sate also indude sOver salbs of mercapto- or thlen-Bubstftuted compounds hav- 

35 ing a heterocyclic nucleus containing five or six ring atoms, In which at least one ofiha ring moms is nitrogen, and the 
other ring atoms contain carbon atoms and at moat two hetoro-atoms selected from the group consisting of oxyg»n. 
sulfur, and nitrogen. Typical examples of preferable heterocyclic nucleuses triazole, oxazole. tWazole, thlazolino. thi- 
azole. Imidazoline, Wdazole. diazole, pyrtdine* and trtazine. Examples of preferable heterocyclic compounds include 
asilversaltof 3Hnereaptch4-phenyl-l A4-triazde. a aUver salt of 2-mercapto benzimldazole. aslhrersaltof 2-m^rcapto- 

30 5-flminothiadiazole,a6iiversaltoT2-(2-flthyl-glycoiamldo)b©nzothiazole,^ 

4.thio pyridine, a silver salt of mercapto trtazine, a sih^r salt of S-memap to benzoxa^de. a silver salt of a ^ '*n«'^P*^ 
5-aikylsubstituted tetrazole. e slh^ersalt of i-mercap»^henyl letrazole described in Japanese Unexamined Patent 
Publication No. 1 (19B9)-I00l7r. a sHversall described In U.S. Patent No. 4,123^4, a sliver salt of a 1 ,2,4^nercapto 
thiazole derivattve such as a silver salt of 3-amlno-5-ben^ylthlo-1 ,2.4-tria2ote, a sINar salt of a thion compound, such 

99 as a alh^er salt of 3-(2KartK>xyethyl)-4<nethyl-4-thiazoUne-2-thlon described In U.S. Patent No. 3,201 ,678. and other 
compounds. Examples of silver salts of mercapto- or thion-subsiHuted compounds having no heteocycllc nucleus 
Indude a diver salt of thloglycolte add, such as a silver salt of an S-alkyllhio glycollc add (in w^ifch the alkyl group 
contains 12 to 22 carbon atoms), a sIVcr sett of a dithio carboxylb acid, such as a silver salt of dithio acetic add. and 

asllversaltolatriloflmide. ^ . ^ ^ , ui 

40 roiooT ihthelmageforniingmethodandsyetemlnaccordancewnhthepraeemlnvflnHon.itispartxrdariypref^ 

to UBS a Sliver salt of a compound containing an Imino group. Examples of preferable silver salts of compounds con- 

taming an tmino group indude a diver salt of benzothiazole, a derivative of a silver salt of benzoituazde. a sitar salt 

of benzdriazola, such as a silver salt of methyl benzoirfezola. a silver ^ of a halogen-eubstitiited benzotnazole, such 

as a snversalt of S^lorobenzotriazole. a Silverman of 1 ^.44riflzole. a sih^er salt of 1H-tobazole deacnbed in U.S. 

45 Patent No, 4.220,709, a sflver salt of Imldazde. a silver salt of ah Imidazole derivative, a silver salt of a 3-amlno- 

1 24^rlazoIedsscribedln Japanese unexamined Patent Publication No,53(197BHl6144. asilver sail of a substituted 

or linsubstituted benzotriazde. and a silver salt of a benzotnazole described in U.S. Patent No. 4.500.626. columns 

52 to 63. Silver scetyllde described In U.S. Patent No. 4.776.61 3 is also useful. 

10101] As ^ organic sliver salt, two or more of organic dhfersalU may boused in combination. The organic silver 
50 saItde3erlbedahovernaybeusodinaproportloTifdlingwlthlntherangeofO,01tolo^^ 

silver haRde, and should preferably be used in a proportion falling within the range of 0.01 to 1 mol per moi of the 
photosensitivo silver hallde. ^ ^ n .•wi 

moai The total coating weight of the photosensitive silver halide emulsion and the organlcsilver salt may fall wtihin 
the range of 0 1 gMi^ to 20g/m2 axpressed In temis of the amount of diver, and ehould preferab^ f^H w|thin the range 
ss of lg/mZ to 1 0g^mS, exprBSsed in terms of the amount of silver The silver supplying substances may constitute ap- 
proximately 5% by mass to approximately 70% by mass of the Image forming layer 

[0103] The organic silver salt employed in the image forming method and system in accordance with the present 
Invention may be prepared by allowing a solution or a suspension of the ofganlc compound described above or an 
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alken metal sail (e.g., a Na salt, a K salt, or a LI salt) ot tha organic compound de«»ibed above to "eact si^er 
nH^JTn^ndMlna means for m xing fiquids. As the technique for the preparation, atechnlque described In Japanese 
ur^lnetSKuWto^^^^ (198B)-100177 niay be utHized. Sp^lcally. technique described In Japan^e 

' SlMT^'^tei^o'^SlatouUItt^ 

nitrate are added almultaneoualy Into a solution of a dispersing agent. ^ ^ . ..„„„^«. «f 

p«S inthelmagefonningrnethodandayaaminaooordanoawiththepr^^^ 

t^Io^ante sllverllt. a waTer^oluble disposing aflenl .my be added to the '^f^'f^'^l^^''^^ 
10 solu«?n of the organic compound orthe alkafi metal salt of the organic compound, or the "^^"^f'^^ 
t tte wSd of the^relnVagent and the proportion of the dlepe«ing age« added are deooflbed h, for example. 
Japaneee Patent Application No. 11 (19W)-115457, paragraph No. 0052. ^ . ^ , . ... . ,^„„ 
Soil AS the technique for forming the sliver salt Of the organic compound, a technique descdfed in Japanese 
SiSnlJjd PatS Publfcafion No. 1(1989)-100177. wherein the lom^ation perfomied by controlling the pH value. 

" Siol? '''S^trSa^c'StT'salt employed In the image f ormlnfl method and system In accordance with the present 
KSonroSSr bithe o'rga'So sHver salt having been aubjact^l to the desalting. Umftaton is tn^^ 
uwn the Seiwngtechnique. and one of vartoua known techniques may be utaized. T^edesattl.^ '^h^^.'"^^^ 

KSten with an agglomeraHon technfejue and washing with water. As for the ulfra-fDlratlDn t^alque. a tachnlque 
described in Japanese Patent Application No. 11 (1899Hl54S7m^ be ufiBzed. H,™„;«««f 
SfS It^ thetnaga fomring maLd and system In accordance with the pr^nt Invention, ^^J^.^^'^^P^^"" »^ 
•aiirt^minsrfiheXnicelNersaJthatflngasrnall grain sizeandfroafromag^^ 

SSLCSISS^teXS Sher^ln S aquaous dlspe^lon. ,^i.* contains the O"^^^^"^- !^ 

?5rSefeJngrT«dlilm and la substarrtially free from a photosenslfiva f 
SmWisther9Stersubjec«adtopre8suTadrDp.Asthe*^^^^^ 
PHtsntAi»licfltlonNo.11(19e9)-104ia7,paragraphNos.0027to0038.mftybeutilteed. 
mm NO iJnSStlon Is imposed upon the shape and Ifae grain size of the oiganicatoer salt «"P"Wfl««'e image 
fffig ^SZ systarS^ accZnce with the present invention. However « for th« '^J^^^^^ 
prSSaolldfins grains havinaamesng,Hlnsi«falIlng Within the range of 0^^^ 

m«ort«iainfil26 should more preferablyfall within the range of 0.005k rn to ''-•V'n- ^ . ^...u. 

80% Should more pief&rsbly be at most 60%, and should most prafSrabty be at most 30%. 

2S;r-R,o^ion of Se solid fine grains «*th.o,aanic silver salt empk^ed ^* the .nnagefo^^^^^^ 

used alone or Incomdinatton, include th-8zonium sate described In U.S. P«^«"tNo8.2J3l .038 and 2 W^.a^ 
fninidicribed1nU.S.Pai;ntNoa.2.886.437and2.4^^^^^ 

uSol dascrtbed in U.S. Patent No. 3.2B7.135. sulfocatachol descnbed ^^;^^';^^±^^^^i^'^jZ' 

- rrrarr^t^rrsin^^p^^^^^^ 
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4 459 350 a phosphofuftcompound deserfbsd In U.S. PatentNo. 4,411 ,985, and organic halldes dascribedin Japanese 
unexamined Patent Publication Nos.50(1975>119e24,64<1979).S8022,^^^^ 

129B42, e2(19B7)-129845. 6 (1994) -208181 , 7 (1995) -56Z1, and 8 (1996h15B09, and U.S. Patent N03. 5^0,7l2» 
5.389,000, and 5,484.737. 

Color devataping agent 

[01 1fl The heat-developable photosonsWvo material employed in the image f omilng method and system In accord- 
ance with the pr^ent Invention contains the color developing agem In the same plane as the plane of tDe photosonsftiva 

10 silver hallde and the reducible silver salt on the support 

mi 1 B] Examples of thecolor developing agents include F>phBnylenedlamine and p-amlnophenols. Examplea of pref- 
sreble color devQloping agents Includg suffonamldophenols doscribed In Japanese Unexamined Patent Publication 
Nos. 8(1 S9a>1 10808, 8(1 fi96)-i 22984, 9(1997)-15B06, and e{1897>-l46248, $ulfonylhydrazinBs described In Euro- 
pean Patent Appllcalion No.545,491A, and Japanese Unexamined Patont Publication Nos. 8(1996>1686S4 and 8 

1^ (1S96>-227151 1 a carbamoylhydrazlne deserlbod in Japanese Unexamined Patent Publication No. 8(1996)-Sa6340. 
sulfonylhydrazones described In J^aneaa Unaxamined Patent Publication Nos. 8(198B>.2Q2002. 1 0(1 998)-1 86564, 
and lO(l998)-239793. a carbamoylhydrazone described in Japanese Unexamined Patent Publlcailon No. 8<199S>- 
234390. a sulfamic acid described In Japanasa Patent PublloaD'on No. 63(1988)-^6487. a sidfohydrazone descnljad 
ia JapanasB Patent PubUcation No. 4(1992)^20177, a 4-sullonaniWoRy«aolone described in Japanese Patent Publl- 

so cation No. S( 1 993)^B$pi , p-hydroxyphenylsulfamic acid described rn Japanese Patent PubHoatton No. 4(1 992)-e9776, 
a auifamic add, which has an alkoxy group on a benzene ring, described in Japanese Unaxansned Patent PubFication 
No. ee(1 987)-227l4l , a hydrophobic salt, which Is formed from a color developing agent having an amino group and 
an organic acid, described In Japanese Unexamined Patent Publication No. 3(1991>15052, a hydrazone describad 
In Japanese Patent Publlcaiion No, 2(1 880)-l 5885, a urelA^ aniFme described In J^nsae Unexamined Patent Pub- 

25 lication No. 69(19&4)-111148. a sulfamoylhydrazone described In U.S. Patent No. 4,430.420. an aromatic primary 
arninedevelopingagentderivative.whichhasaaulfonylaminocartw 

In Japanese Patent Publication No. 3(1 991 )-7481 7, a compound, which releases an ammatte primary amine dev^loptng 
sgent through an inverse IWichaei reaction, described in Japanese Unexamined Patent Publication No. 62(1987}- 
131253, an aromatic primary amine developing agent derivative, whifch has a fluorine-substituted acyl group, described 

SQ in Japaiiese Patent Publication No . 5(1 993)-33781 . an aromatic primary amine developing agont derfvadve, wWch has 
an alKoxycarbonyl group, described in Japanese Patent Publication No. 5(1993)-337B2, an oxalic xxi amide type of 
an aromatic primary amine developing agent derivative described in Japanese Unexamined Patent Publicaficn No. 63 
(1 9BB)-8e45, and aSchlff base type of an aromatic primary amine developing agent derivative dasoibed In Japanese 
Unexamined Patent Publication No. 63(1 988)-1 23048. Of the Bbove-enumerated color developing egenls. the sulfon- 

36 flmidophenolsdeeoribedinJapane3eUoexamlnadPrfBntPubIIcatlonNQs.8(1996H10^^^ 

-146578. 9(1997)-15e06, and 9(1987)-14824a, the eaibamc^ylhydrazine described In Japanese Unexamined Patent 
Puhrication No. 8(1 99B)-28e340, and the aromatloprihfiaiy amine developing agent derivatives described in Japanese 
Patent Publication No. 3(1991 )*74817 and Japanese Unexamined Patent Publication No. 62(19a7)-iai253are par- 
ticulefiy preferable- . ^ ^ 

40 [0116] In the (mage tomitng method and system in acconianc© with the present invention, the proportion of the 
developing agent addsd may vary over a wide range. However, the quantity of the developing agent shpuU praferably 
fall within the range of 0.01 to lOO times as large as the moleir quantity of the coupler compound, and should more 
preferably l^l within th© range of 0,1 to 1 0 times as largo as the molar quantity of the coupler compound, 
[0117] The developing agent rtiay be added to the coating oomposition in any of various forms, such as a solution, 

4S powder a dlsperalon of solid fine grains, an ©mulsified forni. and an oS-protected dispersion. The operation for dis- 
persing the solid fine grains may be performad with one of various Known meana, such as a ball mill, an oscillating ball 
mill , a sand grinder mill, a colloid mlD, a jet n^H. and a roller mm. During the operation for dispsrslng the solid tine grains, 
a dispersing agent, such as a surtace-acdive agent, a water-soluble polymer, or an ollgomar, may be utPlzod. 

50 Coupler 

[01 18] The heat-developable phoiosensmve material employed in the image fonnlns method and system In accord- 
ance virtththe pi^m invention contains the Qoupler compound In the same plane as the plane of the photosensitiv© 
silver hafide and the reducible silver salt on ti\e support. The coupler compound employed in the Im^ge forming method 
ss and system In accordance with the present invention la the compound, which Is referred to as the known coupler In 
the photograph Ic field. A two-eQUlvalant or four-equivalent coupler is used as the coupler compound. Examples of the 
photographic couplers Include couplers having the function described in "Conventional Color Photographic Oigarwc 
(Sompounds* t>y Nobuo Furudate. transactions of Japanese Socioly of Organic Synthetic Chemistry, VoL 41, p. 439, 
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1983- and cowplers described In detail in Researdi Disclosure No. 37038 (Febniary '8^5). pp. 6^85 and pp. 87J9. 
roi191 topically examples of yellow Image temiing coupters Include a pivaloyi acetamlda type, a benzoy a^- 
SdeLo amSSTen^r^pe. amalonioacW dlamlde type, dibenzoyi irethanetypa. at)cnzoth.a2o.yi ac^- 

* beSl^oiyl acelamlde type, a cycloaDcyl carbonyl aeaiamldo type, an lndolin-2irl «»tanilde qulnazo ta- 

STdescnbed m U.S^atant No. S.021.330. a coupler deccdbad In European Patent "^'^^J^^^^l^ 
Sedhui Patent No.S.455.149, acouplerdeecHbadin European Patent Publication No. 0.62,673. amJ Vlndoloyl 
a^r^ d;6Criad i'n Eump.a„ Patent Publicatton Nos. 0.953.871. 0.^.372. 

TO SSl B«5ilee^magB«talmagef6m.Ingcouplei«inciu^ 

S.ir*L»^Ti-»««Mloffi ri241 triazola type, a IH-pyrazolo [1 .S-b] [1 ,Z,4] triazole type, a 1 H-lmJdazo 11 .Z-b] 
S'ili^ a'SrlKi^^^^ " PCTIntematlone. P"brca"on No. WO 

triasoletVDB coupler, ahd a coupler dcseeribed In U.S. Patent No. 4,871 ,652. ^, ^ ^ , 

« raSl &aS!^^9s of cyan im^e fonning couplere mdudft a phenol typa. a napttfhol typo, a ^S^diphenyl Imldazo e 
SifdesS KuMS^n Patent PublLon No. 0.249.453. a lH^>yrroto r1,^*] ^ A*I*toolatypa. alH-n^^ 
2 l-cKSfJiazoletiJe. pyrrole lypw described in Japanese Unexamined Patent PubllcaUon Nos. f(lM2)-l«eia7 
SJtn^SSTTs^y^xypyrld^ 

S«^.^r«Iopy«rolet5iad^eribedlnU.S.PatentNo.5.ie4.289.ap 

20 SneSLnS PalSlTubliSton No. 4(1 9g2)-1 74429. a pyrazolo ^^J^-J^M^^JiZ A^SSiZ' 
4950,68S.apyrTolotr1azine1ype coupler deMrlbad in Japanese UnexaminedPatertPu^^^^ 

accuirJcLdinU.S.PatentNo.4.746.602,acoupterdescri^ • 
inUS PateniNo.6,lB2.18e.andacouplerde8cnbedlnBuropeanPatentNo.O,556.70D. 

Ccaile Spound.wh^^ 

2, prISL bwentiSI^Is capable of being synthasized easily m a««,rtance P"««*f«»; 

Photographic field and are described in the abov^numarated patent specflcatlons '^"^J^ ""Pj^, ^ „ T 

mS The coupler compound may be utilized by being dissolved h. water or an appropnate organic 

fn Shol (Jih 6B meth^ol. ethand. propanol. orfluorinaied alcohol), a ketone (such as ac«of» or madiyl ^ 

ketone), dimethyl formamide, dimethyl 8uBoxi(*9,oriiiothylcellosDlve. j^^.,^„rt .ntothB 

so S TSTbimphoblc additive,, .uo), « thacoupier ^^^^^^^^f^^'!^^^/;^^ 

aver of the photoseneMve maierfal fn aeeortancenrtth a known procedure descnbed m. for eitampio u^. Parent no. 
fa^a^y fn S:h cases, a hlgh-boiiing tempamttHe csanto aolvanl de^^bed ^^j^^P^ 

4 555 470 4 536 466. 4^36,487. 4.587^06. 4,555.476. or 4,699.296, Of Jap^tese Patent Publication No. 3(1^1)- 

When n^c^. lha high*olling temperahi* organic solvent may be "^^^ -2'«?c 
35 a irboSno temperature organic solvent having a boiling temperature falling -rilhin the range of50-C laWO C. 

Tviiii^eSStlngcoupir^maybautilteedincomblna^^^ es for the Wgh-bofflng temperature o-ganK, 

solvent orthe like, two or more eotvents msy be utilized in combination. h«H««h«hte 
The^nSUm of the high+oirHigtemperatureo^^^ 

sS^fS Jbe at most Ig pefgram of (he hydnjphobic additives, and should more preferably be a 

^S^^ti^^^^^^^ adS^ea'Aiso. the P-P^'^-^^^T'^'^l^^^^^^ 
may be a^ii^t iccpergrain of the bInder.ahouldprafetabVha atmo^0.5cepergnnnaf thebm^^^^ 

W fa^X--^^^ pl,enXh«ca«on No. 51(1«76)-599«^ ^p^f T^uSonS; SS)" 

fhS orafine grain dispersion described in.fbr 

5 TtSe'Sof a compound substantial^ insoluble in water, besides tf,atechniquas described above, ateeh- 

-aAKi^n in fhf* form of B fine cirain dispersion in a binder may b9 utilized, 
S, Il^^hiSZphobicLipourK^ 

Js:S"i"^?dSS(nT«^^^^^^ 

fluKilzor, or a lipmogenlzer, such as an utirefionlc hofnogenlzer. 
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101 301 The coupler compound may bo added to any layer, which Is in the same plane as the plane of the photosen- 
sOive divar hallde and the reduefcte silver salt on tho support. However, the coupler compound should pref erably be 
added to the layer containing The ellvarhalide or an adjacent layer. 

101311 The proportion of the coupler compound ehould preferably tall within the range of 0.2 to 200 mnnol parmol of 

5 silver shouldmoreprefefflbiytallwfthln1heiangeof0.3to100mniolpermol^ 

within the range of 0-5 to 30 mmol per mol of silver. Ono Wnd of the coupler compound may be used alone, or two or 
more coupler compounds may be used In contblnaiion, ^. . i 

m 32] In the Image fonnlng method and system in aocortianca with the present invention, a functional coupler cie- 
acrrbed below may be used. As a coupler acting such that the color iomnlng dye has an appropriate level of diffusion 

10 chaTBCteristics, a coupler described In. tor example, U.S. Pa»nt No. 4,336.237, British PatenlNo. 2,125,570. European 
Patent No. 96,873B, or German Patent No. s.234,533 is preterable. 

{01931 Btamplea of couplers for componsation for unnecessary Bbeorptlon of the color forming dye Incfude a yellow 
ootered cyan coupler deecrtbed m European Patent No. 46B^7A1 . a yeHow oolorad magenta coupler descr&ed in 
Eumpean Patent No. 4S6J257A1 , a magenta colored cyan coupler dascribed In U.a Patent No. 4,333.060. a coupler 
described In U.S. Patent No. 4,837,136 (2>, and e coJor-less masking coupler repreeentad by Fomiula (A) m Claim 1 
of PCT Inlemational Publication No. WO 92/11 ,575 (particulariy, compounds escempllfiad on pages 36 to 4S). 
[0134] Examples of compounds (Indudlng couplers) capable of undergoing reactions wth pjddailon products of the 
developing agents and releasing photographiceRy useful compound residues includethe compounds described below. 
[0135] Development tnhibttor-releasing compounds: compounds represented by Fonnulas {!) to (IV) In Europoan 
Patent No. 37a.238A1. p.11, a compound represented by Formula (I) In European Patent No. 436,9aaA2. p. 7, a 
compound represented by Fcmiula (1) In European Pfltent No. 56a.037A. and compounds raprasenied by Formulaa 
m,(||V and (111) In European Patent No. 440.195A2, pp. 5-6, 

mm BleachacceleratoiH^eaalngcompounds: compounds represented by Formulae (l>and (t*) m European Patent 
No. 310,125A2, p. 5. and a compound rapresented by Fonmula (1) In Claim 1 of Japanese Unexamined Patent Publi- 
cation No 6(1904)'^9411- 

[01371 Ligand-reteasingcompound: a compound represented by U©-X In Claim 1 of U.S. Patent No. 4.655.478. 
roi381 Leuco dye-releasing compounds: compounde 1 to 6 described In U.S. Potent No, 4.749.641 . columns a^. 
[01391 Fluorescentdye-iBleaelng compound: acompoundrepreserited by COUP-OYE'mCte^ 

rai4oi^ ^Deveiopm^t accelaralor- orfogging agsnt^easing compounds: compounds represented by Fonnfwlas (1). 
(2). and {3} in U.S. Patent No. 4,656,123. column 3, and BiZK-2 described In European Patent No. 460.637A2, p. 75, 

rmes 36-38. . 
[01411 Compounds capable of releasing groups, which act as dyes afterbeing separated: a compound represented 
by Formula (I) in Claim 1 of U.S. Patent No. 4;B57.447, a compound represented by Fomiula (1) In Japanese Unex- 
S5 flmined Patent PubDcaiion No. 6(1863)^7248, compounds represented by Fomiulas <1), (II). and (111) in European 
Patent No 440,1 9SA2. pp. 5-6. a oompound-llgand releasing compound nepres^ed by Formula (D in Oalm 1 of 
Japanese Unexamined Patent Publication No. 6(1894^59411, and a compound represented by LIG-X in Claim 1 of 
U.S. Patent No. 4,555,478. 

[0142] The quantity Of the functional coupler may fait within the range of O.OS to 1 0 timee as large as tho nftoiar 
40 ouantlty of tho coupler contributing tc the color formation deeoribed abovo, and should preferably faB within the range 
of 0.1 to 5 times as latge as the molar quanti^ of the coupler contributing to the colorlonnation described above. 

Base precursor 

45 10143] The photosensTtive material employ0d in the imagelbrming method and system m accordance with the present 
invention m^ oomaln a nuclaophlllc agent or a nudeopWlic agent precursor such that the reactions, such as the 
coupling reaction batwaen the oxidadon product of the developing agent and the coupler, and the separating reaction 
of a biodc group fmm the dye precursor fomwd through coupling, may be accalerated. From tho view point of the raw 
stocicstoragecharectsristte of the photosensitive materiaJ.thenucleophW^^ 

so [0144] Various nucieophHIc agent precursors have been known. A precursor capable of forming (or releasing) a base 
with heating is advantageous in that It releases the nucleophil'ic agent during the heat development Atypical example 
of the base precureor capataie of f onnlng a base with heating is a thennal decomposition type (a decartjoxylailon type) 
of base precursor, which comprteee a salt of a carboxylic acid and a base. When the decartioxylation type of the base 
precursor Is heated, the carboxyl group of the carboxylic acid underdoes the decarboxylation reacticn, and me base 

ss is released. As the carboxylic acid, sulfonyl acetic add or propioiic add, which easily undergoes decarboxylation, is 
used Sulfonyl acoUc acid and propioiic acid should prefeffibly have a group having aromatic properties acceleraiing 
The decarboxylation (such as an aryl group or an unsaihjrated heterocyclic group) as a subslituent A base pr^rsor 
of the sulfonyl acetic add salt Is described In, for example, Japanese Unexamined Patent PubBcatioh No. 59(1984)- 
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16B441 . A base pmeumor of tha pms^olte add aatt is describod in, for example, Japanese Unexamined Pment Publi- 
cation No 59(1 BB^yi 90537. THe Dase aide constituent of the decarboxyWion type of the base precursor ehould pref- 
erably be an organic base, and ahould more preferably be amldine, guanWine. an anildlne derivative, or a fluanidlne 
derivative. The orgartfe base should preferably be a diaoid base, a biadd base, or a tetraacid base, should more 
5 preferably be the diacdd base, and should most preferably be ihe diacid base of an amidlne derivative or a guanldlne 

derivative. . ^ , _, i. ^ 

Ipi4al A precutBor of the diacid base, the triacid base, or the tetraacid base of the amsJine derivative te described 
in, for example, Japanese Patent PubHcatlon No. 7(l995)-59545. A precursor of the dleedd base, the triacid base, or 
the leimacid base of the guanidine derivative Is daacn-bed h, for example, Japanese Patent Publication No. $(1996)- 
10 10321 . The diadd base of the amidine derivative or the guanidine derivative comprises (A) tvro amldine moieties or 
two gtlanldlne moieties. (B) a substilueitt el the amidlne moier^ or the guanidine moiety, and (C) a bivalent Onking 
group, which llnlcelhetwo amWhe nfvolelios orthe two guanidine moioties. Bcamplae oTthesubslltuents descsribed In 
(B) include an ali^ group (including a cycloalkyl group), an aikenyl group, an al<yi>yl group, an aralM group, and a 
hstorocydic ring residue. TVro or more substiluents may combine with one another to form a nltrege^oontelning hst- 

19 erocycllc ring. The nnWng group described in (C) should preferably be an alkylene group or a phenylene group. Exam- 
ples of preferable precursoFs of the diacid bases of the amWIne derivalivea or the guanidine dertVOfdves are fiP-1 to 
BP^1 described in Japanese Unexamined Pertent Publication No. 11(1999)-231457. pp, 19-2B. Sate of p-(phanylsul- 
fbnyl)-phenyisuifonyl acetic acTd, such as BP^. BP-^, BP-35, BP-40. and BP-41, are particulariy preferable. 
[014«1 The quantity of the base precursor should preferably faU within the range of 0.1 to 1 0 times as large as the 

20 molar quantity of Ihe developing agent and should more profaiabiytflU within the mnge of 0.3 to 3 times as large as 
the molar quantity of the developing agent Viet base precursor should preferably be dispersed In the fomi of soUd fine 
grains by use of a baD mm, a sand grinder miU, or the Jlke. 

Themial sohwnt 

four] In the image forming method and system In acconiancc with the prosotrt invention, a themial eoVent should 
preferably be utilized. The teim thermal soh/enf as used herein means the organic substance, which le a solid at the 
ambient temperature, and which exhibits a mbted melting temparature together with a different constituent at the heat 
treatmenttemperawro used or at a temperature lower than the heat rreatmant temperature and acts such that, during 
the heat developmem. the oigantesubstance becomes liquefieci and accelerates the heat developmentand heattrans- 
far of the dye. As the thermal solvent, a compound capable of being acdng as the solventtor the developing agent, a 
compound having a nigh dielectric conscam and capable of accelerating the physical development of silver, and a 
compound having compadblll^ wRh the binder and having the effects of swelling the binder are useful. - 
[01431 Example6oflhethemialsoWento,whlchmaybeuBedlnlheimageformmgmelhodandsy8Lemlnac^^ 
wWi the present Invention, include compounds desciDed in U,S. Patent Nos- 8^47.675, 3.667^0, 3;;^.776, and 
3 66$ *77 Research Disclosure isio. 1 7,643, and Japanese Unexamined Patent PubTication Nos. 51 (1 97B>1952S, 53 
(ig78V£4a29 53(1978)-60223, Sa(19S3)^1l6e40, 58(1 983)-1 9903$. 59(19S4)-229556, 59(1 984)-6B730, 59(1984)- 
84236 aO(19B5yi91251, 60(1985)-232547, 60(1985)^14241. 61(1 fiB6)-52643. 82(1 9B7)-7eS54, 6e(l9e7)-42153. ^ 
(l9e7)-44737, ^(198By53548. a3(198B)-l6l446. 1(1989)^224751. 2(1990)^, 2(1 990)-1 20739. 2(1990)-1233^, 
and 4(1 992).2B9a68. Specifically, examples of preferable themial solvents include urea, a Mroa derivative (e.g., dmeth- 
ylurea or phenyluree), an amide dsrivafive (e.g.. eeotamide, stee7lamide. p^toluamide, or p-propanoyloxyethoxy-ben- 
zamlde), aeulfonamide derivative (©.g., p-toluenesulfonamlde). and a polyhydric alcohol (e.g.» 1 .B-hexanediol, pen- 
taeiythritDl, D^sori>ftQl, or polyethylene glycol). 



SO 



Binder 



[01491 In the heat-developable photosensitive material employed m the image tdrming method and system In ac- 
cordance with the present invention, a binder is used in tha photosenstiive layer, a colored layer, and the noJvplKrto- 
sensitive layers, such as a protective layer and an Intennediate layer. The binder may be aeleoted arbltrartly from 

90 known natural or synthetic resins, e.g., gelatm, polyvinyl aoetais. polyvinyl chlorides, polyvinyl aceta^. "^"^ f^^® ^ 
state polyoiefiiTS, polyeel^s, polystyrenes, poiyacrylonltrlles. polycarbonates, and SBH latex having been purified with 
ultra-flRmtion (UP) Exampies of the binders also Include copolymers and tarpolymers. When necessary, two or more 
of the polymers may be used in combination. The polymer is used In an amount sufTiQi^^^ 
therein SpBcrically, the polymer is used in an amount falng within a range efficlemfo^ 

S3 efflclertrangeofthearnountoftheblndarmaybedetSTminBdappreprialBlybyexpBite 

101501 As tfie binder for the photosensitive material, a hydrophllic binder Is preferable. Examples of the hydrophUlc 
bindera are described In Research Disclosure described above, and Japanese Unexamined Patent Publication No, 64 
(n989)-13546 pp 71-75. Specifically, examples of the binders Include transparent orsemilransparsnt hydrophllic bind- 
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w «r . ,t«ialiii dorivrihre: a natural compound, 9.9- a polysaccharWe, such 

era. e.g. , a protein derivaBve .such as e^b» «• ageteta ^J^^^; high.molecu1ar weight cornpoun J 

aa a oeBulaaa derivaflve. starch, gum arabio. d«*OT. "^^^Iv Sv rfoiittona. orapoiyacryiamide. Awngt^eabove^ 

anurneratadbir«lsrs.gal^n9ndacombln^on«^^^^^ 

amodffledpolyvlnyialcohol apdyacn^amMte. f J^""^^^™^, Jie.jn'^e range or 3g/rrf« to ZOg/m*. and sbodd 
may fall wnhir, the tanga of 1 gftn* to 26|JJ sho^te^V^^^^ 



fo 1 fl yfir constttutlon 



1 fl yfir consiim»^ii 

p„sn, O««na.y.«>eph0t0.nan^a«taHa,compHsea^^ 

Sor lenaitivWas each of tha photo^nalth* ^^ri^^^'J^Z^^r laya«. having aaub^antlatty 
S2nple. aaeh of tho phoioaansilive layers compnsee a P'"^ J '^f'^Xr haB^^^ having a large grain 
t5 SSeoloraan.«i«iV-ddWarentphotog,«ph.oea^^^^^^^ 

dsamewrahouldprafa-abiy havo "»«Pf„^"'=i*;j^^^ 
;Si^ddlama«9rbythaerainthlckneB6jshlgh^Ea^ 

SHn^ttNtty with ra^ect to bjue W^^^ 

photographiomat6rial.ofdinflnV.*e«nltP^^»^8n^^ 8ccontenc9«lththe purposas.theo«ter 

raSXeftSSt'sSeTr.t^^^^^^ 

and should prefeiablyfail within the range of S^l ^^^"'•^^^ unitphotoaanaith/a layer should prefarabV 
pis •n.eP«"^<V^'h« ^"^^^"^^.'"^ "^J^^USSXl^rS^^ support. SpacHically. as da- 
» ^ lo4iad such that iha photographic ^"^f .'^'.^^^.^^T^^t a high-sansitivlly amulston layar 
sJ*adm.for«campte. fiacman P*«« NoJ>l2^TO or BMsh ^ ^ 

S'-..aapao.a^ple..aph,^en.^^^^^^^ 

te^. G^^^S. «nd frcm tr^e side --^^^^^^^^^j.^^ Mo. 49(1974>.1549a. th... i^- h^lng 
RhSSI Alto, as described in, tor exan^.la, 'J«P^^\'T*,'l?rh^_jhte sonslttolty becomes aueoasatvflly tow 
SlSrt KhlrtMraphlo aenettivWes may be located such that tha P'i'='^°8^*^*^ photographic sansltivily Is 

Sorted as a top layer, aaltver halide emuls>Dn '^V^^^^^^f^^'j^^Jhaving aphotographio saraltivity lowertt»n fta^ 
SSadasarimtftmiatlate layer. arriaa|W«hJW^^ 

Vic intamiedlata layarte located as a ^^'^^^^^^ i„. for example, Japanese Un«iam.ned 
. Ih™* iBveia having different photographic seosititfMea. as ,dontlcal color sensitive layer In 

fromltie side rBmote from the support. hlgh^ensHivtV emulsion layer, a low- 

SSl Alternatively, the emulsion layers '"'^J^'f'^^i;",^'*^ J^La^ 
^,«tevhy emulsion layer, and a raedium^enslttyity f emulsion layer, and a high-eensttivrty 
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ngcDlorizable dyo 

See capable of being dacolorized with the P"'^«*''« J^^^L* layers are located in the order 

of the red^ensitlve layer, the ^^-^^f^^^^J^^^^^ct^^V^ gwen^enslUve layer, the masenla 
theyelloweolorinier layermay be located red^nsMve layer, and a cyan color layer. 

SorMerlayermaybelocatedbeb^eentheg^^^^^ 

a blue color layer, or a black color layer t*«^^'^";^!^!,'^„„^ emuteton layer, or may be In contact with the 

ie wppbrt. Each of the colored layers may 1y«^ ^ ^"^^"T '"'^ 

SuS layer via an intennediate layer conja^^^^ 

thatthetmnsrnteslonder^o'ef''^^^^ 

, <tfll»anH»irtimmedlBteVpriortotne<*at|n image fotming method and eyalem In 

otBcF2to6dea»toedlnJapanOBBUnewin.n«dPatofKR»H^^^ 

tolW Sersed dye described In . for example. *P»^ S^tS^d a binder. In such ea«es. ee the 'noide.rt 
mesi ttie eleo poeslble to eubject a dye to of the monJanla Include thoee described 

S^Se.Ji%oerUno«n.nth.p.o.ofl^W^^^^^ 

In US Patent No. 4.S00.626, colunwe SB to 59. J^"^ eafia67W24«)43 and 6Z(ia87)-2440S6. 
S»"f and Jepar«,e Unexamined Patent P^^^l-^^"" Se S«n^a.ao be used. For example. In Japane^ 
dye capable of undergoing decolorlzatlon "™ "Tlh^ materiel containing a teuco dye 

SLwn ltogyo Kyokai. 1974; 'Coloring Ageiffi,' B2.^2M,1»^^^^^ resin, and a metal salt of an oipanic 
SS AS me developer, an acid clay type of *^«'°P^* ^^J^S^TS salt of salicylic acid, a metal salt 



23 



PAGE 31/113 ' RCVD AT 12/8/2005 S:03:55 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 ' DNiS:2738300 * CSID:+1 212 319 5101 ' DURATION (inin-ss):3548 



.DEC. 8.2005 5:20PM +1-212-319-5101 customer 01933 



NO. 4088 P. 32 



EP 1^17 430 A2 



10 



15 



ao 



40 



49 



^^1^^^^ 11 fiQQQS 907027 flpd 2000-«94l4 a csyanine dye described In European Pafent No. 
Sl^r^r/dSiSSr^J sS,^rSy fe added In ,h« fon. or a mlcrocystal g,Bin dtspersion into the . 

to 1«)«C. Also, two ormore hlgh-bofling ternporahire olM may do ubbo in con per intem^onal 

mJJhe^ad in liou or the on or together witti the oil. Such an axampla is deecnbed In. for exampla. PCT Inemaion^ 
^Hi^L^n JrwoS723 Thapro^ 

iSh of tho dyea desorlbod above it deoolorized during the processing In »^ 'P'^^ ^J^^^ 
evLmnteTfttthe deooloflzere Include an alcohol or a phenol, an anilne or an aniline, a sulflnte aoid or Be salt. suWutdus 
SSS i?^SSS5 0? as sail a oamoxylte a«d or Ite a hydrazine, a S^^nldine^ ammo 
^ aSdteTJ'Sa^^ic or ch«ln acthm m^ene compound, a cyclic or chain active meftlne oocnpountf. and 

KoVStaS^-yS^thioU^^^^ 

c<«pi«iilOtll«atK»«nim««M««««*«»."8""«"«M'»""l»'9™™' 

ataten^er^l^JJ*^ adjcoto^^^^ ^„^„g 

!^^S??Sd*elS«Kto-noteeJod 
and a higher abohol. 
R.ippftft, backing !av«r ^ processing foim 

^ u,caBeswherethepoIyesterde6cnl,edal»vei8apolyn«rblend.frorr,thevlawp^ 
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101801 -niethioknaas Of the support should preferably iaIlwiBiintne range ^ 

pr«terably fell witWn the range of 40k m to 1 20*^ theeuppoft should preferably be eubjected 

ni«11 F»r*eadhe8iontothephotoeeneWven«tenalconrt^^ SKJlv^ treertmervte. suoh ae chemical 

ment and glow dlscWtreertment are pirfenrt«le. herelnbelow. The subbing layer may be constHuted of a 
mm A subbinfl layer for the support will ^,t,t!!^XeSSTayer inelude copolymer obtained by use of a 
SnS.ayerortv.oor.«re layers. B^P^as chtortde. ^^^'^^^j::^^, 

mOTomBr. which is selected from the fl™"?^^™^".^^^ ExampJesof the binders for he 

Sd, a«yWacW.teconicadd.malec anhydrtde. f ^^^"^^^ * SSS,. nltmeellulose. gelatin, a polyvinyl 
S^ngteyorabo lr«lude a po«yemylene^mli.e an a^^^ 
afcohrtandrnodinedpolymereofthesecompou^^^ 

andchlorophanol. B«"'P'««^9«'^,*^"''7"?,Sd^!?eran an artiwe halogen compound-(auoh 

Sn). an Sdehydc (such as formaldehyde ?'^9^^„^^SJ„'^S and anSe Vmyt suHone e«»npour«i. T>je eubbing 

a^?ZCvrintoftheo.,na.prope^-;;^^^^^ 
SSp^Srabhrbea gray dye. A^o. the dye uaad for the 

iSiwaiothefllmformlngtempe^ture range andah^^^ available as the dyes for poiyestera. 
r^i^^ng may be prepaid t^^^^^^^ 

«uch as Dtereeln (supplied by "^f ^ ^ 

In nartioular, from the view point of stability ass'r^ JJ^*^ BS6V122970 is prfflferaWe. 

iSSS;- in Japanese Unexamined ^f,"^,^" J^*;!" ^^^^^ should preferably t« uHllzed fcr 
JieAl Birther.aslhesupport.asuppoj^pr^^ 

fMordindphotogiBphin9infom»tlon,andthelike.e!wmpi^^^ and e(1994)-3l7875. 

Swch haa been prepared by dispersing '^^^^^^Zo i«n oxide (such as y -Fe.03), Co-adhered 7 
niM] The magnetic particles may be he P^'^^'^^^f^^'i. chrome dioxide, a ferromagnetic meta^^ a fer- 
ie,0, Co^dhered magnefite. C0-0Dn«aln.ns '"^f'^f ^^T^Xr. ternta. or Ca farrlta. The Co-adhered ferro- 
^Bri^lloy. a hexagonal «y«al °*^B«'^2^^te^;'^S;Sa.ticles may be of any ahape. euch 

; ^rSS iron oiide. such as ^T'u^'l.^^^^^^^'^^^^^^^ 

^ Bclcularah9pe.arice gmln-Hke shape. aspten«lehat»^^^^ ^ ^ .east 20m^fl. and 

Sea Sbat of the magnetic particles. j;^l:;^^„*^SnSSS (o S) of the ferromagnatic matenal should 
Should more preferab^ be at ^^[^'^^7^^T^tfi^^^'i «houW more preferably taB wilhin *e range 0 
Di-eferablvlall within range of 3.0x ^0*Mm to 3.ox ^^^Z^'^,^^ eurfaoe treatment with silica andter 

SSmi a o^thanor^lcsubstance-Also^rfacesof^^^ 

agent or atHanium coupling "i"%*S!S^co3wi^hanlnorg^^^ 
(1994)061032. Magnetic particles having the surface co»«re 

2 forexanple. JBpaneseUnexamlned PatentPubl.cat«mN0B^4^^^^^ 

, mVa^ rord8rtor.oll8etcurllobeavolded.thepol^^^^^^^ 

fali^w«?inTeXeo.40'Ctoav^uel«sthanTg^^^^^ 
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be performed forapertod ruling v^.n the ^ao. 0.1 hourK>1^^^^^^^^^ 

a pSod faning «lthin the range of 0.5 hour « 200 houre. PP''^" '"^^^f^J^ 

to a surface form Improving process, -n which JV^'f "^"^L' SaT^ 

arecemedontotrtesurfacelnordertQ impart un^rerineaato^^^^^ 

wm,aknurl.endthehe-.9M«f only the ««ln^bera^s^Wyj^^^^^^^ 
cor« may not be reflected upon the support Ths hem toBBWerrt ri^bep^^^ 
anerthe'«upportfom,aiio..thestB9ea^*^^^ 

(contalnir^ an ar«l^ag«nt * anti^iatte agent, 
heattreaiment should preferably ^^l^'^^^^^^^fZ^Tr pL^er. in orderfor light piplnglo be preverrted, 

SS-^T M the photograpK. ."PPo« -P^oy^ in ^^5:.^ S^H^^r^ " 

Uer*ir,ventior,.«eaupp«td^c^nd«B^.fo^ 

p>190] Theheat-davelopableptrotoserisita^ri^teleW^ 

Ue4hthep.«serrtl,wentionmaybeprovKl«lw«i|^ 

on one sida of the support, and may b^pr^^ 

5(1993V232e25. 

(2) Imag&wse 9xp««^ operation 

aorlbedin. forexampl.. ^f^J'^l^-^'I^;!^^ ^„feed In the Image forming mathod and system in acoojd- 
|tM93] TTie principal matenal ooneHtUtlng -aiertrf Also the magazine may be conatltutad 

S«aiitht^eprasent■nvemion m^ja^^^ 

:^.tL-reS-a^rodr=^^^^ 

arid 5.226,618. «™iafArihftmaoazinelnolud8apolyatyT«ne,apoVetHylBno.apolypro- 
101441 ExampteaofprBrerableplasttemaienalsforthemag^nei^^^^ ^o^ptes of preferable antl- 

S^eni and a poiypher^rt ether, the magazine J^^^^ 

^tte agents induda eaibon Mack, rnetal mdde part^clK^ in, ft,r example, Japanese 

active ^ant or polymer. -TTie "BB^"" the aleotrical reaistanoa at 

unexamined Patent PubUcatfon tt^^^^lir^^l^SjX St^^^ produced by uae of a plastic 

25'C. 25% RH should preferably be at most n.olM. 
matB;ialcontainingca*onbiack.aplgmen^orthera«.f«^^ 

n«y be the correrrt 1 3S size. In order for the f housing of the magazine n-ay 

^.m7^t«lne"oaaehou.ingahou.dprare^^^^^ 

{Sion::yrri^:i:TS^^^^^ 
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in an Identea. ne*n«gazlne . orsuchthatthe mv- stock film and the devefopedphotoBraphlomm araaccommocU^ 



fQ 



15 



£0 



Lice «ith the present InvBrtlon » capable of tjemg ussd approprtetG^ we fte APsyatwntormar 

as EPION Series, supplied by FoJI lf__..rta^ -™|oy«d in the image fbimlng method and syateiD In 

Lcorda™^ with the present Invention b ^^^^^^jXo^'S^.. Ud. Ex^le. of th« lena^itted 

•s:xrs;rto"iStS:sz"^^^^ 

photographicfnmf^rntheunMevJ,^ 

[in99] A6 described >n J^P«"«ff„^'^Sf "^'^Z^^ Model Publlcafion No. 6(l994)-437W.fcrex«n- 
amlned PalartPublfcailon No. 7(1?95)-225454 ^"^^^^"JJJXig photographs end a shutter reteaae button, 
pie. a taMno lens, finder and other opttol ''^'^^'^^[^^S^^re exposed to the exterior «.d 
film-Windlns knob and <>*er"^««^«''^';^V^^S^^ ' 
» the OhlC IS used «e cove.«d with ^-^^^^if ,f P^'^J^* ^^^^ Patent PubllcallOf» No. 

10200] AsdescdbedlnJapenewUnPyMo*^^^^^ 

7(1996)-1380. the tens-fitted Ph°togn»Ph«fl^ "nJ«»^^^^ ^'^^ant material with absorptivity of not 

in a peckage made of a moisturo-proof '^^'^tL^LB^Hi^ r^TrialsSude aluminum foil laminate antfshaet. 
morettmnO.1 %aamea30rsdbyASTMt«stmaftod^ 

«, andt^nsparentoropaqus P'«««^-f«' ^Lfd o^^hteX^rKS^e^ photog-^hlcnur. unit in the 
or the photographic film housed In the lena-fitted P»^*°fl^^*r^^^^ at as 'C of 40 to 70 %. more preferably 
^ZS^ pW ^hcu« preferably be adjj«ed to a ^^^J";^^ f(i1U;S« and 6(1994)-8SS9 and U. 
60 to 65 %. Further, as <^<=^'^-^i^fl'^''^^,^^^ u„2 coJfrSfS aboard or plastic «e ««u-hle which are 

enables shunerandfilm-advanc.ope««o«|2be^^^^^ 

No. 63(19B8)-19835n. Japanese Utlll^ ^™ /^""zSh^ or aepljeiical lenses is USl^d.To 

(1995)-33337 and 7(1995).5D748. a plastte ^^^^'^^^^^^^^ «ar coveTln the exposure eecUon Is 
^ Lrreciforthe ephsrtea. abermfion of the direction of flimtmvel. Asdi^doaed 

p,«feml,|y f om,ed as asurfa<» bowedto be conM«e^^^^^ 

to Japanese Utility Model Publication NoS- 2(1 S90H1 621 , ^^^^1^^^^° ^Tdtectosedi, Japanese Patent PubDcatlor 
s^af,„derc*.is«ngofon,yfinderwlnd^d^^^^^ 

No!7{l99S)-10345.fore«mple. can be ''^!^^^^ Patent Publication Nos. 7(1995)- 

45 arul bbject lens In the passage Moreoverj^ ded^ed m Japane« ^^^.^^^^^^^tehingcapabinty and the 
64177. 6(1894)^0282 and 7{1995)-128W2, the finder^ be g^^^^^^^ 
exposure frame can be made switchable ^response to 

Sen. «is also possible in response to Ti^^ untein which the focal leng* 

the exposure was made in s,ah<terd p^^^^^^ 
so of the talang lens is vanable and the finder fleld can ce ajwanBu 

tography aie also available. ^ , . ,„ i-ns-fitted ehoicgraphK fBm unit. Further, as disdoeed in Dutch 

[02021 Eithershe^torronfilmcanbeusedj^ej^^^ 
Patet« No. e.70e.489 cited eadlar, the Wm can be d^ea^^ 

asindlcatedln JapanesePalentPub lic^onNo.2(1990y^26l^^^^^ ^ ^, ^ ^ p^^^^b^ 
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Photo System)cartridgedlsclosed1nJapfltM6e»^h^ 

and e(«S8)-2626a9. A btoiai carWdgefor HO^tandaid ff^^HfiM b^ng paper if necesaaiy. 

P2P4J Wh«i a ^l-SS ; 0 -"SI c?;^ .e«-1««l phwogmphic n... unit and 

cartridge or magazine can be ac«>mmod8^ed m ^^J^"^*^^^^^ most «f the film out of the cartridge or 

thefilmbetaotoiyprewoiHrialthetmeofmBnufac^n^^ 

maflazme and etoringihe ^^.^^^^ 

fiimdrawn out upon the evoBiire ^?^«^"'''tr^ the foraqoing. a ipool separate from thfl oar- 
ormagazine witti an external v^ndrngrn-mber. ^^^^^^^^^^^^'t^oZng on oneeldeof the tens 
trldge or n«g«lne having one endofthoffimfe.^^^ houe^«/lth ^ of thafiim 

.,«edpho^pWan^^^^^^^^^ 

s=r.i";::e;;runrnieZ.se^- 

bousedmtheotherhouslng 8»*°"»<»<>"««P»»' ^^^^'^^^^^J^^X^^ Moreover, as dtoilosed 

5atenlPubflcalionNo.2{1WO>32ei5it^nbeh^U8e^^^^ 

in Japanese Patent Publbalion No. ^(^^>f^^'^J^^^'^^ loading the cartridge or magazine 
giaphictilmoutofthecerirtdgeormaQa^lneandwlntf^^^ 

Lthefnm«.ir«tothelenB4mRdphrt»^rapJtefflmun^^ 

unit to Shut out Pght or. as dlacioaed h the ^'"T^'^'^^^T^'^ loadlngVspool eeparate from 

dactedbylo«i.ng a cartridge orr,aga^.r.e ^"^^"^ JJ^S^'^^S^^^^^ 
the cartridge or magazine having one end Of the fllmfj^*^ 
shutoiitnghtandwindlngttephotographicfilmoritotheaaparaieapooiDynnei'inB i~- 

lens-fffled photographte Wm unit publlcallon Nos 4(1892)-1 546 and 7(1fl95)-Z0e67. the lenftfltted 

[0206] As dbctosed In Japanese Utility Model charaes the Bhuttermechanlemfor 

SkotoUhicfnmunntep^ferablypl^dedj^J^^^^^ 

^king ttie shutter wade tvt»» opemMon of a '^'''Tf^^P'^^^SCtZshu «teaae button is pressed, the 

r:jist=rsrd3sr.TJ^^^^^ 

SuKJ PatentPut-ic^allon NO. 70996H22389and Ja^P^W^^^ 

photogrivhiclllm unit can al«,.um,ert«mco^^^^^^ 

the Hash drouh. In this ease, a configiiiHhon can be adopted ^ ""l'^" ^ ^ the ecpoeure. 

S *a expoauro ope«tlon of the ahufler bUido --^L^JTliS ?it n1T{19?2T^6. the lena-fMed 

[P20B] on the other hand, ee descrtbed m Japaneee W 

SStoUhtefllm unitcan be ^^^^^^'"^'^^S^^^^.^^l the winding Operation 
I, axp^ures and the counter can be -^"'g'^'^^.t:^^^ fram^-f^me winding. 

tollowi.8 the exposm* of the tetframe 'VP^»'*"^2SS of ths te^trame until theflmhas been 

With this anangement. the winding operation can be repeated after exposure o 

advanced to Its tlnal wound-up position. fl«^,,hntnf.rHBhio film unit can be used as 1he exposure 

[0209] Aaexpl3inedlnmeforegoing.acflmoraora.o^^^^ 

^nea^af«rthephotosensidvemateri2^J^^^ 

this invention In a oontaJner completely idetrtiral to y^^^^^^ mij,ht lead to cartridges 

auch pactoSinfi would make It difficult to f f "9u«h f^.'T^^^^^^^^^^ ^ expoaure mear« 

contaSrtng non-system film being mlatatenly 'f^'ljf *™ have a dlstingutehing feature. In 

which lsfunctionallyidena«ltoaoom/errt«^^^ 

the case offllens-nttedpliotogtaphlofilmunil.^rexam|^ 

shapethanthewnvenapnaloneantfortheoardboardorjns^^^^^^ 

[qSo] evenifth6bodyofthelens-fittedphotDgraph«flimurtltJprovUe^^^ 
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rn'r.S:?r;Xm?nt%^S^ to the .impKcity of .ho development me»od can bMnsUnjd « 

to prowde a "^''P^'"^ "^^^ exolanation In this specitication is directed w tha flsvelopmem of photographte film 

IP212] Bosidesthe ^^^TZ^lZimnaaan mfiwbe exposed during theproducflon of the photDgtephicfiim com- 
T Z m Jodand^yMem In a^o«.ance wW. the p«se^ 

(3) Development 

BWiS] Tiie photoeensitive material development mathodarrf ayetem win nm* be explained. 
Removal of photographic Him from container 

unit containing used (exposed) ^^^^^^^^^^T^. ^^n^ containing developable film. 

5L.th« film container «t in the sertng^ertlpn. " *f„'^^"^^X*S^^ a system monBfirorlhe lite. -ma 
dlffe.»nltypecf«nm.awamlngoant»soundedoraner^rm^ 

,de„.«er can bo mad by any of ^1'- ^'-^^^-i^nr^^^^ *e ay^ 
pKMS] When afilm 

Interior. The taking of the nimoonl«wr.,jtotN^ 
lightatthetlmothofilmie drawn oulo(ILIt«e«bted.to^^ 

t^prevont light f««n reaching the contamerfromthoouttkto^^ into tha system thar« 

p,|,91 A3 1h. method tor removing th^ ^^^J "^f "^^^^pScSTn N^^^^^^^ -^"^^ 

Un be used that <»^"-b«l-!»:; ^^r^V. S Wm iTremoved mm a lens-Wed phoiogrsphic Wm 

; Model Piibllcaiion No. 7(n996>-15545. In *e '^'^^^f^^'S^ Otherwise. 
unHbyopen.n9acoverprovidedform.pu^^^^^^^^ 

oadsdoaedinDuiBh Patef*No.670S.489.tho Wm<^ fc« ramcrt^^^ unit oasa can betormed with a 

aa described In U.S. Pat No. S.202,713. a portion ^^^'^ '^"^^^^^ ^^^^^ ^nds and puling it outthfouflh this 

lon^ light^Maled opening andthefllm can ''^^^ "dforT^f^^^^ also be adopted, 
opening. Any Of the various olhermethodai^flonal^^^^ 

Ka^l^iS^XIrtX--'^^^^ 

apearsdfiharadfiristic or surface roughness. with various tofb 

Othenwise. if a portion of thefilm can be magnetically recoraeo wnn van 
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Lanier montionsd ca^e wh.te dtecrimlnatic.n is coM baaed '^^^^^^Z,,^^^ irtom, l^^ user of 

erable, after aetSng of th* containar has been compietei*. * use a predBtwinineq user im 

thelBfitthatihe seiflln. fs ofaiypc that cannot be developed. photographic fnm need noineces. 

sartly be drawn out uhlm8le.y. and only ^J^^^^^^^J^^'^''^ ^,a. ,„ cases «hero mBgaetIc 
photographic film to ba d^wn °« ^.^^^ mpSng a certain imag. re=o««ng 

S^t^rih th'a photoShic film capable of bemg ajaln used for the pMoaraph-ns «perBllo«. 
(3-2) Developmfint processing 

and conveying the photoaraphicfiki. drawnout "f^^'-jS^^^t^EKi contact with a heated block or plate. 

s^^"airrat::s:rst-r^^^^ 

larnp heater, or tv passage through a high tenipem^ 

C2^onveyedbyt«obelts.F.gu,e3C.howsaben.ollerco^^^^ 
t«ttandTollereandiehea.edl^aplateh^e^9u«^^^^ 
conveyed by a belt and ts heated by a ptete 1^8^^ 

fihn is conveyed by a drum and b heated by a f^^f ^rPtaS^ iheWn ie heated by the paired rollers. In 
techpKjuee. In which the film te conveyed by pair«^ roller. In ''^''^/.^J^ heater. In Rflure 3K. 

Fig Jai^etnm ts heatedby hot.^ b^iofl^m Figu^^^^^ 

metiln, te heetedby the applicatten of ^^'"'^^J^f^^^^T!^^^ a drumAoller conveying 

heateource. an ordinary elecio heater, anortlnery lamp heater, a liQuId heater, a dtoteortoheaier. , 
microwave heater, or the llRe.- may be used. in whteh the heat-developabla photosensitive 

[0228] Aa a heat deveiophg machine, a heel developing "^Tiit^^Tin!^^ ie prefe.^^ Exanvlee 
matertal is bmughtlnto contact with a heat eoiirce, ^^f^J""^^^^^^ in Japanese p4nt 

the heat developing machines of such •«'^f3?^'»S^^ 
Publication No.6(ie93>-S8499. Japanese PatentNo 684^^ 

292685 and 9(l997)-2979a5, and PCT Intemstlonal Publicahon ^'^^ ^i^J^f^Ti^La^ Patent fST- 
oTheatdevebph^machinoeb^udetheh^^^ 

llcalion NO. 7 (1 905) -13294. PCT and should preferably fall wHWn 

j:,n^rnr:f:rscisr^^ 

S^^S^rr— r»wh.h^.m.wound,n*^^^ 
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TP234] Witt, the inage terming method and ^«'^J" ^^^^"^^^^ ^ the photosensitive mmertal. 

Spro«sslng » p^riomo^ '^'''\'':t^;^z ^^TurJn^^ I" 1ev«ioped imaga density due 
■nterafore. such that Itiappropriate h«at '*tf^r ,SS"SmTL)rttence wilh the pmeent invanlion should 
to curl, may be p-vented from ''''^^^^^^^ content adjusting means for adjusting the 

preferably be provWed wim P^'^'^^S^'^ ^SJiXTmrrlal at values falling «ith(n pred^temilned ranges 
ft^nperature and the moahiro oontart of the J^'T^'JIS^tomiingaymomlnaccorfa^ 
immediately beforethe heat development b P^rf^"^;'^;"!*!'^!^ Moisture content adjusting means for 
i™,entionsLtdprefen*lybepK*«Idedwithpo«t^J^rne^^^^ 

adjustingthetemperatureandtt,emolBtureconterto^thep^ ^ ^ 

ranges rtnmediatBly after the heat 

S^*noe With the present lnvervtlonisprov,*dw^ 

ing means, the fliinflainessbcapabie of being se^^^ 

Xm dose contact withthe drurtt. Therefore, "0""^^^" J !^Xe SJhnaS* ^nilng system In accordance with 
and the development Is capable of bemg '^^^^f^^^^^mr^ content adl«sting means, the 
the present invention is provided wHhihe f^'^^X^'^^T^S^^ '^^ o"* '^'^ ? 
film natness Is capable of being ^'^Z^^^^.^^^^Zm^JZent^^^^ 

around the fDm fa«s within the range of ^^tTS^^JSice with the present invention.thetemperalureto Which 
[0235] ln1helmagef«milngrnethod and system in a^^ 

, Upiiosensitivemajerlalisl^ate^^ ,„ afl«eWte«^ 

may be peffom»dTn acaordar>ce wilh the detected de«to^ andammage 

density dueto afluctuBtion IntempertWW ^S^^^^'^y^^^i^^iSS^m lnfom«tlon. 

h^nd gbod image quality Is capable Of is <leteoted«lth «n image 

iifh?sbeenmcorttedonftephortogrBpWcfaT.M*ettme^^ temperature is capable of 1,^9 

. trams position sensor, the loiage PJ^^^O^'f^fJ^lS: obtained image is capable 

pBrtQrmed«ithi0spacttothaimageofBaohfrBme.«w)in«re«>"»*" " ^ 

of beltw enhanced even further. „^.^nn»»iMitheDretent1iTveTWion,dBvelopBdsliveroccurr1ng 

S2^lnthefc.a9efom,lngmethodandsystem2ac^^ 

LeloihedevelopmentandundDvelopede,lverhaBden»^nrtne^^ 

« to the image «adout may he reduced -^^^';^^^^J^^Ji:^^of^ burden may be perfom,ed. ar^ 
oped silver and the undeveloped ^^P^^"'"^^^^^^ optical burden' as used herein means the 

tTerealterthe image m^v be read out. l^^rLKK h^i* gSSby. for exan^.e. complexlng orsolubrt^ 
processing for supp.««ing »ght scattering A^tt^^^ 
S,e5ilverhaIlde.TheproceSsingforr^v,«B««dev^^ 

«, for reducing the optical burden m^ ^'^^^^'l^^^l^^mc^^nw^ material, or In order for the sBver 
[02371 I" orderforthe developed stiver to be '^^^^^J^^^bedtoed infill^ 
S?tobecomplexedorso.ublHzed.th^,phcto^ns«^^^^ 

agart, a le^atoflenatlng saent. Orasllver hal«de solvent JJ^'^T"^' phrtosenaltlvG meterial. As e further alter- 
STmaterW. As arvother alternative, such a ^^^^J^^^"^ SaThe e"P6tP0»ed upon the photosensitive ma- 
« nadve. a p«.cesdng •^ted.d contaimngMje Sla, may be heated. In this manner, 

teiial.andthecot«binadonofiheprDce«.naiTOj^ 

the developed silver .t«y be removed. ^'^'ttlZ^t^^^o^ such as dust adhering to the photographic 
[0238! In me conventional soluHon processing of uneven development and such matenal 

L is removed imo the prooeesir.g solutK>ns^ar^"M^^^ 
«» adhering to or^ephotographlofilmdoes '^'^''^^^^^TZ^Lnfi^r^i method and system, the photo- 
method and system according to 1h.s Imrenffen ^0^^. onM t ^^aiom\an matter adhering to the 
graphic film is not immersed in a pr<x«sm9 sowflo^^^^ 

^hoWaphlcPlm Is a direct cause ''^«'°P'^"l""*^rS'j^ 
StephUr^phicfllrnbutalsothatadhenngtot^^^ 
85 As In the case of conventional photosensitive matena»,moreo» , 

matter adhering to the film talce-out ^e"^'"" ^^^^^^^-^.-^ ,„r„ should therefore preferably be prevented by. forex- 
[02391 Adherenceorduslendthei.tetothepMtog^nm^^^^^^^ 
ample, providing means lor removing dust etc. from the sotting secoo 
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tSl^iSC^s^reS^^^ --^ 'nciudrng such mechan^ techniques 

KjotiTs^Tl of^ ZL\ X brush or wipsr. and vibration t>y u»rasor,ic waves or «,e m. 

s (3-3) Waaiemaierta! processing alter dfivetoprnent 

f5 of fte atpoeed photographic film thorefrom. 
(4) Formation ot digiia) image signal 
(4-1) imsfle readout from photcgrephlc tiJm 

ffi.Tii:^utdavicoem.y be roughly clas^l^b^^^^ 

B«»of and area sersor. The ^^^^'^^"^^^^^S^Jt^^^^^^^^LlS,^ material or lh» 
image )»»ing been tom»d h a surfeo^ jorm ""^^"t!^ ^^^r^^^ long t«« is 

. ^T^Xraco.rdanc.wtththepo,posesar«,.oa^^^^^ 

102451 Tho swwrs mev be ciaBsBIfid by the sensor Kind into an eteelionie WBe ?ipe, ?hrBolldlstatB 
K Jl^g^J t"beSpe, ar,d a eolW^tate hiage "n^rtypo, such 

Frpmler F350. which Is descttt«d in 'F^i^i'- "^^^^iJ^SSs^^^^^ 

" S^Vread-outofthwdevelopadphrtographlcfiirnwJftatn^^ 

eraBon of digital Image signal wlU now be ««P>?|2«f- develonment stsp includes residual silver hallde 

102501 Thephotographictilmhavrngbeensubjeotedtotlwtf^^ 
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1 '^^*^tt^A In « /vinvpnlence store or the like, desltvering is 
processing. Whan Invenlion In^ ^^^^KSe^SpSJ^oP^^^ 

ionductedonrequestofthe oustomerby J;„« ^ as eoiwentional film. Vtfhen the de- 

naSI] The photographic Aim is read Dy use of a f.lm j" *^ «f 3, ^om the eiWer imflgo 

iriteriorto ftat when destt^ertng "^^^"^^^^'",2';^^^^^ irtiage aiflnalobtei-redby the read- 

source during read-out. for«amp e. P-^^"^^^ Lount of de^oped aUverdWfeni eon«apond- 

Son setiing moana capable of eeleotlng a ^P^^^"^ JXX^S SLolvlng powers end a plurellV 
Zer. with «hlch the imaga is to ba «ad out, reepeotN^ 

^ ime^ density roeoMng powers, and ^^^'-S »»t f ^.^^'^SSd with a etaT,dart apalial r^soMng 
cesol^ powerfof the Image readout Alao. the ^'^V^l^'^^^^tfH^ ,«ad^ condition setting 
J,wer^dT^andaHlimaga dena«y P^^^^;?^^^^ and a hiflh image .ten«ty 

^eana. Further, the Image readout nnay ^^fJ'-^^J^^^^^^ In thia manner, two Wnds of the Im^ge 

rasoiving power, which have been «»^**:!t™~^iy7hteh hM been eel previously, may be perfoimed 
signal may be obtained, -niereafler. fjj J^*^'^'"^X«S with the etandard epadal rasohnng 
on the P^age signal. Which has be* obtoned^^ 

power andthestandard image densrty "f '''^'"^^^ylS ^ the standard Image proceesing. n.ay 

may iher^y t« obtained. Also, simple Image P^^n. *jKhfi eimpw performed with the high epeba^ 

?e5e*rm^ on the image signal, which ^^^'^J aS^a olgS^^iflnai. which repreaents an original 
^Shnns power and the high Image dens^j^ol^^^^^^^ 

Edout is performed at the image raad^jut sert-on. « ^f^'Tj' "t^^^ Zfd^ the magnetio recording Wormatton 
SicalV (This is because the imaga '""•'^.^P^j!^*^"^-^^^^ wtth ie conventional technique. 
3S the magnetic ,«»n*ng ^^jJ^f^.^'^^S^t^^^-^^^ recording lrrfo«nation is read 
^conv«yance mechanism cannot be Kept » ""P't- '2;2r^^ PhWPhlcfilm is performed. It the photosan- 
!SnU«magnetic recoiling layer before the '^»B^'"*^""I"Z^q^ aherthe development, the Image 
X mUrial has the charartert^casoch that the image '^^^'^^J^^^om^jn^^^'i^i^ 

STtSlhephotographicfi^can^bepe^^^ 
, in accordance with the preeent Invention. r«pn^ magneUc recording irtfornwHon Is capable of being r«ad 

a the inlet of Ihe devdopnient pro^stog ae^!". 

fromthemagnefiotecortlnglayerbefo^^ed^op^^^^^^ 

the read-out conditions of the Image r«f«-°'*r^I^J:* '^^^^ 
S^^geproees3lngmea^e.andtheirrfo^natfonre^^^^ 

» ofbe^?.^r««d»nthemagnetioreo^gtey«^T^^ 

undlrtheread-out conditions having bean •"adbythemagnatiereooroi^ pweMSing condlbons having bean 
"plli^^n^-y bo pertom,ed by thein^e P-^^frrF J-^^J^P^oS ng -Say be P^*--"* J^J^ 
^d by the magnetic recording '"tonrotlcn ^^^J^"^ "i-^i^ J"^^ ^^^^ Wortnalion reading h«are. 

DrinBna means "nderthe printing conditions having bean readme jj^^^^fesentlng the Image process- 

« ^^«3theinfom,stlonrepreaeniin9ftera^^^ ^ ,„„^Bon may be 

SgwndSo™. and the information repr«sei*ng the pnnto.9 ^ ^p„^,d upon the 

'r^orded as the magnefic IS'^'t'';^ "2;.*"^^^^^^ magnette recording infon«J.ohd^ 

Wnds of th* '^3««'«'«''*r^,'^°rJ^rrorS^ and usefalnese of the Image fommg n,athod and 

. :srem-;;^ro=«\^-»^^^^ 

(1) cama-^photographing mfcrmation (recorded by the uaerj 

• Dale and time of photographing operation 

• land, serial NO., and ownerNo. of cama^^^ 
Photographing size, Imago plane orientation 
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• Ambient Rghmew. light source mfomf^alion, use or nonniae of flash 
'PhotomolricpatlBiri 

• Cartridge loacfing Information 

• SpecIficfltiOTi of image size ©nlaisemoniGcaleTactor for pnrttlng 

• Spectficallon oT aapect ratio for primfng 

• Specification of size end surface kind for printing 

• Number oT phoiogmpte taken, frnago framo InfomtaUon 

(2) Photofinlshing InftMmaiion (recorded by laboratory) 



- Number of prtnls 

• Printing condltfons (Imago deneitui f llior eorreclioii value) 
' Paper size for rerprtnting 

• Processing mechanism, protjossing machine ID code 
13 • Dale and time of procsssing 

• Kind of printer, printer ID cod© 

• Rim channel No. and paper channel No. of prtnlor 

•OaiB and time of printing «u»i«-.««ko 
. Mumber of effective photographs taken, number ^naffectnre photographa taken 
20 ' Dealer name, vender name, cuastomar name, envelope No. 

• Trtmminfl infomiatton 
'Cartridge ID code 

• paper magazine ID code 

U^Vmayl^ r«»«led within *,eim^.planeJn^^ 

baen recortled. irfoimatlon ^^^'^''^^'^^^^^^^^^^SS^ Image density fluctojatlon due to 

ISy around the photograpWo Wm talte wihln the rang »f 60% RH » 90% RH. 
as (4-2) Read-out fBil-salecounteirneasures 

tosensttlve matarial and Ihe Image preferaWy be oonEtituted euch that the time taken 

P2591 For qutek preceding, ttie "^T'^^^'^^Z^^^^^^- For example, in the oasea of con- 
« between the development proceesmfl ^^J^'^^^^'f Jf^ J^^^ t» located at the outlet 

tinuousprocossingafaweWilcephotosenslllveTnate^flwrea**^^ 

oftheheaidevefoprnentuntLHowever.sinceltBaseumedthalap^ 
Sr.^ra.tonatthetlmeaferead.outfai.u,^ft^pr^^^^^ 

ut in accord^ncS with a digits ln.age signai ^'L'ril^I tennT Wm henrtng been su^ 

IP26D] lncB8eswherethephotogtapt>«fi!misto1»5«flredft^^^ 
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Image readout „ ^ ^^f^sAaH fmm the tmaae re-readout to become low is tho print- 

preferably be suppressed- ...ohii-mnfl nmcessina described above Is perfomwd pnor to the imB«« 

from becoming tow duetotte pnrt-outeffe*.lt«^bM ^eM. For 

the imsge Is detected previQUSty. ff J™ SSiSiTSSU r^to which a P'«te^"lfP«""f 

Guairtily is given, and the readout cond*ons »or*eBn^^ ^ ^jrtalned by ieedino 
SSgepnxissing conditions rnay be det^mtin«d In J«ortoi«ej^^^ 

SX reference region. Attematlveiy. '"'°'™/^'»"'tSt,^rSSiTndSte^ re-readout, may 
10 the photosensitive rn«tefiaiai the tlmertjer^^^^^^ 

rr^d Also, m cases whei« the irnage re-readoot '^/^'^^Pf j^^J^l^^^^ haw been set previously. 

SlSilh^ect to light intensities of the -^'^ma 1^^^^ which^pj^^^^ ^^^^^^ ^B^, tt,e light 

^'JS read^J «,ndftlone and me Irnago r^esXre the convansBtlon technique de- 

Tantlty. Which haa been f-^*' ^^o^tSX^c^nT^^ 

(4-3) Ftecovety of resources after Image readout 

^ The elVer heiide and the developed -^^/re^J^i'^^^ 
Sprint processing. With the conventit>nal nnege ♦''^f. ft^S proLsslno. However, with the image 
45 SphSelilofllmareremovedw^jthed^Hv^^^^^^ „atbe por- 
ing rnettod and system In P^*"^" 
Sel HoweverfromthevlewpoM of efficient ^ If the photearaphto 
^phic fnm. from Which the Image has been read o^^^^ 
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suDDort and other organic rnaterlate. occuis. and the bunten off the huraing oeeufs. A technique, wherein e^ te 
Sh^bV^er^yme out of X-ray film, and thereaftertmalm^^^ 

f^SJed MoreLnpl.. 7(1995h21B46e.-me dlsdosod technique U> also ^^^'"^ff"'^^^^^^ 
SSSng subJectedtoth9 heal development in the Imageionnlnfl rriBthod and syatemin «»»f?f^„«S*"^*; 
ZwSTin onlef loralNer to be tecoverod from the Hquid. (n wtilch silver has been dispersed^n a auspand^^ etete 
Settle aoSa may be separated «ith a mechanical technlqua. such as natural sedlmontafon. ""Wfugal se* 
mentation, orfilttalton. and ttiereafter tha partumy dieeotved aiiver haiide may be recavored vlth a tachnujua. such as 
oloctrolvsls. metal subettoiUon, or sulfurizallon. ki-o^swinn 
SSS^^^JprforBiivorto be covered fiwlhdphcrtographioflta^ 
EnI^K*fet>,Bp«oe«lng30lutlonforcolornegallvolBm.OOlorpapBr.andlh^ 
S^JflngaPverfLthebSaoh^txingaofction containing allyerieooveredfr^^ 

m'f^^ple. "Pundamantate of Photographic EnglneGring-Revtead Edition,' Sodaty Of Photogniphio Sdtence of 

S ^%^-^^nZ:^l'^ier^ be recovered tron, the photograph.: fflm having «^ 
S2.rt pSJUslng. ^ Ihte parpL. tho omulalon layer and th« backing layer may be '^""^f ^^W" «^ 
^^MWonVachnique fbr gelatin. Aieo. when necassaiy. washing with water, a aorfaoe-actlve egant. ^^^^ 
2S"^SJ!?Z*H«.Lparformed.The,«after. heaim^^ 

fram the phatographtefilm h«ying been aublactBd (o tf» image raa*out procealng and are ohlaed ag^. 
^r^lTruSpSS^ molecular dUitiontech^^^^ 
noivint earadion tetihiilque, a aupeialtical Buld wtracdon technique, a piepaiahve liquid ctoomatography. orthe 

like, may be used. 

as (4^ Image processing on image signal 

102761 htthe imaaefonning method and cyslan In accordance with the present invEirtlon. after the image has been 
JTtfT ^^nZ« n^l a color bnage ia femied on a dDferent recording material Irt aocoidance WUh 

recording material may be a photaaensttive material using a silver hal de. a s^KmaBon type of thermar recoromo 
^^^riai ft full color direct thermal recording matarial, an Ink jet matanal, or tnemw. ., „ , 

nShoruaablelbrthls l8.for example, to provide temperature «nd ™>««^'\<»"'*"' ^.^l^^^^ 
SrSiaratureandthemoWi»« content ofthe Photographlcfilmconatantaftcr development and^^^^ 

5irthBtimeofread-ouland.attnet!m&oTimagei5roceesin9theacquii«dima^ 
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and the m^^e •"^^""fl j!^^ S Sg. ^^anit- Is conduct^, .o 

high ImagB qualfty. fsnndttionB arei recorded on a magneite Information reoofdlng 

(OWU in another known -^^^^^^^ «^ ^S^^^^^^ 

section Of the film and Image processing e eondirtWd bawo on tro orocesBhw is thatype of light under 

e^osu,.condt«on*atsho..dbeta.«nlr«oc^^^^^^^ 

of eoriBCtlon since they 

Which the exposure was niade. Photos taken 
gener^lydonocr^ult.nhigh-<,uainy-a^a^^ 

«,ingle color (when the ^'^''^'''^'^^^^Z^^^M fn^^an eubject color tone COrr-cBon when 
eonecdonisprefe^blyconduct^^^o^^^^^^^^ 

srsrsxsirTwUisXr?^^^^ 

based on the Input settings. ^h=.rT,rtocc ^hhAncement orocessinq and dynamic range com- 

[0284] The lR»ge qualily can also be improved *"Srq 2 Incite conducted for r«^eftng 

sha;pne38 lost during scanning. ^^^^'^^^^^^^^^ to respond to the desire of the user. ^ 
user inlartece for enabHna '"P"">'« ^"^"^^JS^tSSo J fSSu^rdLrable to suppress electrical ndbe 
[0285] Noise suppr^s^on P'^^f^'^ •J'L'J^SSiSi t^^^^^ B«nular noise tron, the photosensitive 
arising In the course of the signal processrr^. ^"^^'Jf^'JJJ^^ described in Japanese Patent 

S.nc.ngthesha.pn«^t.*jq«^^ 

edge and noise In aooor^tance with ^ate^ Publication No. l0(199B)^432a8. maybe 

tectlon aign^ «s described in, for exampte, •^^^^^«*L^j;"S^ accordance with a st^arpnessnenh^d 

ueed. Altemstively. a technique, wherein an ^''9"'^!™.'?;^ pioowsing. orthe lll». ie then performed, 
image signal andasrnoothod Image signal, and wrfglj^ondt^ 

as Ascribed in. for example. Japanese Unexaminad U, color reproducibility 
[pesq F^er.inadlgitalcolorprinttn8systemcompensaho^^ 

SSS^lprlntduetoadWerencelnstc^g^^^^^^ 

mattrtals. For such purposes, a techniqu^ may be -Jf ®^ Ateft^I ttia^devetePDMSBl Jtl»J?K0« 

of at leas, four stage, or at least '^^L^*":?' ^^^J^^^^ cTSsT^^S^F^fer^^^ 
dens|t^,ep Jhepatohee are m^asuied. a"^«^'':HP ^^"gl^^ ofTtoSk-up table tianalonn btkI 
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be used. WHh the technique, g grW-like wmpensatiDn pattern tor loimlng a compensat«n signal for a d««Me In 
hnaoL quality te roooalBd previously on the film. After the photographing operation, the >'"^9« ^^^^''^^'^P^"^" 
S «ad out «itn S« film scanner, or »e Ukfe. In this manner, a signal for compensation for ^^r ft; f 
deSLeinirnagequaiiVduetothecameiBlen8isformed.8yuseofthelmagequalltyd^ 

K«d. end anTinoornfortaiileln^xesstonwinbe ghren.Therefore.tneextentof tlieehatpness enhanoemem.* 
SSst> color and sky bluecolorshouldprEfembly be suppiessed. For such purpose, a technique for eeljng an 
w^ip masking (USM) eoemdsnt as afunctlonof (B-A) (R-A) in ehaipnsss enhancement pmceeslng using USM. as 
S^SE^rter««ample. Japanese Unexamined Patent Pubfioatlon No. 11(1999^03393 m^ be ""^ 
SrAleo,fleshcolor,*rk8reeneolor.endsl<ybluoeolorarerefsr.^ 

Lndealedive color reprwhiotlon praceesing is requhad for the knportant colore. As for hghtness rsproductlan it « 

^o^SiLfiesh^lorshouId'visualVprelte^iybe^^ 

3^tobeda^k.Asatechnlquetor«pfOduc*8thelrnpcrtanlcolo«W 

^7eSrtb«d in. for«xanple. Japanese Unexamined Patent PubSoetlon No. «(1»»H77M6 im^^ 
^?que.ach™miZrelgnaI corresponding toaachplxellst™nsl^.msdt^^^ 

Sue wh^ the correeponding hue is yeHowish red. and which takes a large valua when the oorreapondinB hue te cyan 
blue QB ifi the cases of (R-G) and (R^B). 

ma^ Further, as a technique for comptasshg a chrominance signal, atechnique f^^^'.^^JJ^^^^^^ 

LeiVsxananedPalDntPubBcallonNo.l1(1999)-1130Z3maybeused.VViththedBClos^ 

S^aU^ndlng to each pixel la separated im a lightness component and a «=h~™tlc>ty componeM^o^«h 

^ect to the ch«>mattolty component, a hue template hairfng the best conf omung value pattern is selecaed Iron, a 

rriurelity of hue tenplates having been prepared previously, and the hue infonnation «jhereby ^"^'"f • 

ro2931 Furthemnore. at the time of the pmcesaing, such as aalunrtion enhancement orsha.pn«»s enhanoemsn^ 

i«urilenhancementprocessingmaybepeifom,edeoa8topi«vemihepmblem6ftom«^ 

d^ect occurs in that a catch lights area becomes whits and ItB details become imperceptible m that a high denaV 

aSabecoma^ black and its details become Imperceptbte. and In that a signal outside of a f '^fl';»«™^;Sf 

such purposes, an image prooesslng tnettK^ and apparatus as disclosed in. for example. 

P^Pubfcalten No. 11(1999)-177632 may be used. With the discbsed knagaprocesslngrnethod and 

IIS color denelV«lgna! component of aMlorlmagesigr^l 16 tiansfotmed Into an exposure 

byuseof achaiBctertetlceun/e. the exppaute density signal component Is sutijociBfl to Image proceeslng.iraaiiding 

^r enhanpement, and the signal eemponant having been obtained from the image processing is iransf om«d mto 

an Image density elgnal component by us© of a charactBflatloeuivo. . 

SS] Whence generates digilal image signal la to be used for preparing a pnnt^ sriage size 

ducUon p«»essin8 may be conducted to matchtheprlnting material. When the diglal image signal « lobe w^utted 

as afHe ortransmLd via anetwork, me digital rnage signal IS preferably sul^ectedto 

confonnance with the JPEG (Joint Photographic Experts Group) standard, forinetance. In other words, each im^ 
SS^erably subjected tothe requl^ Image processing mcstapp«priate bi light of the ^-^^^^ 
digital >nage signal was generated. All types of eustomeiy Image processmg used In varous fields cen be onV<oysd. 
SISl^o. L desert^ above, the Image readout may be perfom«d with the s^ndard epatlsl r^^olving 
end the standard imaoe density msolving pwrer, whioh have been e«c prevfausly by the tead-out condition setting 
means. Purther. the image readoulmay be pertbimedwllh the high spaUel resolving power and the ^'flh "^age densi^ 
r«»Mngpower. which havebeen set ty the r«KJ-outc»,,dlBonaetHng means, in this mannor,iwoWndsrf 

Bignalsmaybe Obtained. The,«after.thestandardimagep,V)cesalnB.whk*hasb.ena^^^ 

on the image signal, which has been otrtained from the image readout perfomiBd 

power and the standard image density r^sdvlng power, and the digital Image signal whlcH 

frnage. may thereby be Obtained. Also, the aimplelmage processing, which Is simplerthanthestandardlrre^ 

ing.Tnay be perlbmied onthe knags signal, which has been obtained frorr the image f««^«f [5,"]^^^^ 
eialresoMng power andihe high image density reaoVingpower.and the digital Pi^^^^ 
5S Image, may thereby be ^ined. In such cases, the user Is capable of obtajning the standanl ^nags and 
obShiing^snlaiid image (ahigh definition ima3e).agrBd^on-transfbrm^^ 

trastflnish). orthe Tke. In accordance with the original fcnaga. Asforthe original Image, the Image processing may npt 

be perfo Jed. only the image signal obtalnedftomthefcnage readout may beatorsAandther^^^ 

ing on the image signal representing the original image may be conducted m accordance with the demand of *e UMf. 

(5) Output Of digital image signal 

[0299] The digital mage signal obtained by the foregoing image processwo oan be used In two different modes: 
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either as It te or as printed on a predetermined recording medlgm. 
(5-1) output of digital imags s«nal a« 

riB971 ThesDTBadof poisonalcompuifits In lecent years has lead to more photographs being keptrot as prints but 
^ !!i»,I^Lr^™ateX*Mn be displayed on a monitor end processed with a computer. Moreover, as a new type 

r/rrSraS uJLT«i for preparing prints without need for ecanning the film again when the customer o-den. 

Sq'^nCwofthe3eolrcun,stances,*eirr«getorrr,infl.nethodand^^ 

« thithe digital Image signal obtained by image procesai^s irrrago o^„al '^^^^^^^P^'^^^P'^'^'^^^ 
of iTaforeeSd photXnLo material can be utilized directly ae the digital mage elsnal «|Ch f^^^f^^ 
?o™MO or ott«r removable memory media for supply to the customer or be etor«d on the hard dteK ofa een«r 
coSutw at a photo shop for use In raaporrtlng to orders for addiBonal prints. Also, m cases where *e *9rtal Image 
Slto,;dlnthefnrs-rver.boththedlgltall^^^ 

S imaoe signal represerting the standard ImaQS described above should preferably be stored In the file server 
Si mXwoZ»hesy^iap«Ter*blyeqiilppad«imvartou.«8movabi^^^^ 
S hiaaeSLl prorissed by the afoieeald dlgitEd image procesSino means can be output as aflle when requited 
XeSr^nS^also be equipped wtth communication 
S^l; tof«j;.^rorde the sjSem. For example.the image fe^^^^ 

nl^reomm^ capable of accessing the file server via a pubflc dale networic and outputtJflg the file, or *e user to 
JSS?^?;S?n2^via^pbrtablaterminal.TheImaBef^^^^ 
^ha«nn tei^Doaed uDon the data network, and various kinds of WWvl and LAN are capable of being uoed. 

9 of the cuatomsis an capable Of being salisried. 

(5-2) Print outputthg with digital Image signal 

maoil Various tvD« of digital printers can be usedfbr oulputtlngthe digltaHmage signal in prtntedlorm. The difft^ 
« K c^1S^^rS.?d«l!rin'hesarnecas»as«^ 

Zsrg orbe installed m a saparEie case and connected wim the system ^jT wreP"je Jg^^^ 
means Itb also possible connect multiple digtel printers to asingie doveiopmertmartlroortohflu^diirer^ 
^^tarrSSre^ a Sngle case and switch among the printsrs as required. When the order Intormatton Inputed by 
t, S^LST^n JS iJelSnlinB means, the printer te prefembV selected in response to the Input .nfomiation. 

» SIS S SS^^u^i^^"^"^^^ 

IS |U9U£i wnw uiyaai y,* . .^^^^^j^j^^ -,-teriai fiuch OS coloF DaDor With d Bscr bsam modu1at«d by the digrtaT image 
signal andproduces a wbrpnn^^ 

K B^nalso as to adhere dots or dot dusters on recording paper end conducting this fereach oTniulllple specaic 
ss colors while two-tfimenalonally scanning the recording paper. 

[03061 in Japanese Unexamined Patent Publication No. B 

;S■1Ss^reSirs^e?r.:n^^:^^berec^rdedon,.^^^^^ 
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energy toa recordlnfl head in accordance with an hiagesigna), thereby causing a part of the Ink Inskte the feconfing 

a MSSAvSSe Gi^ elsewner©. this system anaWee an image to be recorded on lacording paper by constmning a 
profJ^^SlS^^ hJd^oalectSelamente a 

SthS^Sl^asto^ducathevoUimeoflnkcharnbe^byftetlaxlnflefthapte^ 

''S"'ST^'il':T.r^o.^ wav.a. M des«»«d in Japanese U«exarn.n«i Pa-^t^^^^^J^Jnte 
S2aa006andelsa«he.^.thisayatam«nableeanin^^ 

wavesi>nthelnk8uitooeinanlnkohflrnb6r,theiebyjottmginkdropletflfromtheinlts^^^ 
ink duplets f/om noBtes by pl«o«lactf1ceten»ni» ortho like and etectrostatfeally deltecbngthe cha;s«» ii*drDptett 

KUSS%dTteSrs^.thtasy8tem enables an image 
Erap^ngahlgh voltage betweenarecordlng head andthecBcortflng papers^ 

and brlrrq ft in contact with the FBcordingpapet . ^ ^ , ^ju^^^^^^^aM. 

K ™si«vertloncanueeanyofthesesystem6.afthouflhlti8notr^^ 

SSffl Thetotowlngtypes of inkareav«ilableloriiselnthe different Ink^^^^ 

^4 one IS wfl»-b»e Ink. As described In Japanese Unexamined Patent Pubiicetlon No. 3(1991 )-a8870. for 
eicamplo.lhte Ink is obtained by dlsaoMngwatereplubledyemasohrerrtincIudngwa^^^ 

msiS] Another exart^ple Is oil-base Ink. As described In Japanese Unexamined f^f^f^f^Z^^^H^di 
25 ^6B71 a^Japan^nexantfnadPatemPubr«:atlonlte.4(1992)-24B8^^ 

"Si^t S^t'Snem mk. As dascHb«l in J^nese Unexamined Patent PubBcafion No. 4(1992)- 
214781 . for example, this ink Is obtained by dispersing pigment In a solvent Including watec 
P»rn jtaSSLinpleismfcjrocapsulelnk.Asd^^ 
40 170B72. for ocample, this ink contains qye formed Into mfcfoeapsuies. p.,hii«,Hnn No AngsZi- 

[031B1 Another scemple la hetmelt li*. A» descrlbwl In Japanese Unexamined Patent '^"'^'^^^f^^^S^ 
!!74^.rram5;thSinkla80lldatiiomtalr»omt^^ 

iS!'i'*^Shwentlo„ can uae any Of these inks, aUhou^^ 
a5 £o 6rBdatlonexpreselonisrequiredtoraootdavariBble-denallyimageu3.nflar^of1l«ln^^ 

EToV aradetton rising sysSns known to be usable in the diJferent ink-jet sysl«rna 

0321] One is asystem employing dot diameter control. As described tor exartpie J«P^««' ""^f^"^"" 

pSSLonNo-e3(Wl3425b.tMs system produces 9^^^ 

^^Sw paper Methods avaUabte for controlling dot diametBrindude thoee of controinng the widlh of apulss s.^al 
^ S.SSiSh^.1hatofvaryin9^ 

Sds dlfl2ng in noJe diameter, and the method descHbed below of ''^'-^f^^^^:;^^^^^^'' 

control of the number of Inkoverstrikes (Japaneea Patent PubBcafion Nos.54 (1979V2lOeS «™*/£^^M4e). 

Another is a system employing Ink o«e«trtke. As deeoribad tor example m Japanese Un^T^^^ff^ 

Sstl«rNo.%i99lSaM.?hbs^^ 
48 ink dots jetted at each point on the recording paper. . ^ ^ i»p.«nAaa Patent 

SLT Another«a^em that combines inka of different densities Aedesc* 

publication No. 2(1990H490S. this system uses multiple recording heads which each Jeia Ink of a specrfle color at 
different densities and controls gradation by seledlng among the recording heads. ...^ D=rf«,r p,*, 

SS Anotherisasyslemthat employs mkmist As descrlbedfor example in Japan^e "^^^^^T^^ 
^ KNo^5(1fl93)^B93.thteaystemJelsinKf.omaheadlnthefom,ofmistbyu8eo^> 

vSn p^duoed by piezielect4 elements and varleathe density of clusters of fine dots on th« recording paperby. 
forBxamDla controlling the aprtlcation period of the ultrasonic wave vibration. 

Sr^AnoSMsasystem employs the matrix method. Ae -eBorlb*! for example mJBpar,esel»ln^ 
E Publlcadon No.^(1989M7563. this system produces ea<*, pixel on ^:^';^J^'^S^t^l 
55 dots and varies the manner in which the matrix is filled into control Its aver^ densiV- ^^f'^^^f^^^ 
fcriung the matrix in w!ih dots, such as Ih. ei«)r dispemten method, the Bayer «y«t«naite design method and the 
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If 



in Jaoanesa Patent Publication No. 5(1 e93H6744 and eteewher*. This mvantioft can use any of ihe foregoing ^Sterns 
fltonaor in coii*lnations,flimoughn IB not restricted to the paitlculats of the one^ ,^«u„„ 
To^n an im^e by S«M«fi»nsiQnally armnging the pixels recorded on recording paper by ttie toreflomg 

Kre»rdin9headm(^.onaoania9etothcmaln«anninfldlrec«on^^ • 

^TSt^^^ Japaneoe Patent PubOcation No. 1{19W)"59111. for exantpla. another 

r«roidino head relSllve to a rotating dnim on which the recording paper is attached. 
Kl Cr«« unexamined Patent Publlcadon No. 5(1999)^. for example, "^r^*'^ 

Ke JX-JS-nozzlS racotrlinB head to record in the main scanning 

S!^ The recordlna paperfor uae Inthe varioua Ink-Jet systems mentioned above win be fe«5rtoed horeinb^w. 
S r^'^rtrf^of the tecordingpaperandtha tacort^^ ot chem.ca! puft). such as 

?^ nrSa^medit^PUlP such as GP, PGW. RMP.TMP. CTMP. CMP. orCSP: or wastfiHJsper pulp. s«* aa 

?^ A i«n«Mno iTwffl- and a back coating layer may be fomred dmedly on the support Mtemanvely. 

system in accordance with the preeent invent»n. ttie ^^^^'^^S^^XS^ti with a polyolefin (such 
sMuld preferably be constituted of paper orapla^im^w^^^^ 

103341 Themicracalwing 'ay^'»*«'^'^°"'^°^^*?°*'l!f j^^^^^ ofthe whteplgmento 

a pigment and an aqaeoua binder. As the p.gjnent. = w^^'B^^"; t JXd^tSSua earth, synthetfc amo^ 

phous Silica, alumlnutT. «l.«te, •^^^XS^riiTaXe o^^ carbor«te-, and an organic pigmonf , such as a 
berium sulfate, calcium sulfate, ttei^umd^ 

Kor^sThvC^^r^n^^^^^ 

should preferably he hydrous eltoc acid. contained Inthe Ink receiving layer. lncludaan«Mer«olubte 

[P3351 Examplesof theaqueo^b.nde«;. WhMboconte^^^^^ . 

h|gr>-mol9ciilar weight compound, such as a P^iS?^^' ""."rSoM^ pyrroHdone. a polyalkyiene oxWa. 

starch. caseln,gela«n,catb0)^^^ 

orapolyali<yleneoxrfedern,atlve:andaw^^^ 

butadienelatexoran^ryl«err,ul8biKT^qOe^^^^^ 

aqueouabinder^may beusedlnco«*J2"'^l"^^ aJand the silanol^odlfied polyvinyl 

roSs^^z^georsTgr^^^ 

K 'lSSe"p,gment and the aqueou. binder, .he Ink .celving layer '^^^^ « ^""^ ^ 
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23851, 60(1985)-23e52. e0(19B5)-23B53. 60a 985)-57836, 60(19e5)-60B43, ^ 985^11 8M4 60(1 MS)-12»«^ 
«M5V122M1 60(198S)-12294 60(1985>-295134. and 1{1989).1B1236, and U.S. Patent Nos. 2,AMAiD. 
2S?5M^14B,05 . 3,309.680. i.HS.iaA. 4.124.386, 4.193.800. 4.273.8S3. 4^2,305. and 4.450.ZZ4 AT .^ge 
^Jhg ^^riBl containing apoly(T»rmo«ant cteecribadm. lor exainpie. Japanese iJneiranilned Patent Pubhcabon 
9 NO n(i9BB)-iei236,pp.2lMl5teparttaaiarlypr8ferablB. in cases where the polymer mowlantdMtftoedlnJep^ 
Unoxamined Palert Publtaafion N0.1 (1988) -181236 te us^^^ 

obtalned.andtheHshtreslslanceofthelmagBfacapablaofbeiiiganhanced. « „„„^ a«.ti«ni,. 

10339] ThewateriDrwflngaeentfeeffWantforthewaterixoofinBOf*^ 

UnbpattlculaHy preferable. Examples ofthewater-proofinflagentt Inolud6apoIyarn.de po^ 

« noly«hyIeneimlna.apoVamlne»ulfone.adln,othyldiaJlylam»nw 
ai2olloli»al»nica.An»ng1heabove.enumer«iadoatlonlcr«(t«.^^^ 

«lBrty p.«fa«bte.-n^e oontanl of the oationic r«8in ehould preferabVfa« w*Wn the .■rg^.'^J't^^.S'*!!'^!:^ 
respMtto the total aoOde of the ink receiving layer, and ehould mora preferably fall wllhin the range of 3% to 10% by 
weight wWi jespect to the total soUda of the ink raooiving layer. 
13 aanples of the Bgm resistance Improving agents include zinc 9Ulfata.2tac«^^^ 

LitM)Xldart.arida»i8nzotrfezolatypeofultrBylolatBgMfllMOiber.auchasbe«^ 

ated compounds, zinc siAote la particularly prefetabla. ^ ■ ^^^„„ .rmntiu 

[0341] Aside from the aforesaid nscorflng sheets, there can also of course be used any of pnntlnfl papers cuwenOy 
In wide use for printing and making hard copies. Including copying machine paper. OHP sheet, paper for postcatds 

BO ate, olasticsheet, cloths and 60 on. . . ^ 

mm As etplalned in the foregoing, the ink-Jet printer is capable of using digital f ul color Image algnate read itoin 

LaforamenttonedphotographlefilmtDproducBahigh^alttyfullcolarimasecomparflble 

or prWad image. Specfflcally.ahigh-qudllty full color image comparable toasilverhallde photographer^ 

can be obtalnedby ualns ink auitable Ibrtho Ink-jet piinter. conducting optmum binary image processing by a oombl- 

es nation of any of various gmdadon recoidinasyMems. and prindngthe processed image on whatovertype of recording 
sheet is appropriate forthe purpose concemad using a suitable scann-mg mechanism. 
00343] TTiemial aubrmaiJofl type transfer dlgbil pTintafapiBferablo for use In this invertfon will now be 
VSuioua methodsforobtainingfullcolorUnafleawlththftlhwmalauMrwIfonlypetranatarsys^ 
proposed. A number of these have been practtoflOy implemented. The method ^ 

M «,e!fnal subiimailon type tranafer system generally is to transfer a dye to an ImagMeeehrtna short by heating an ink 
sheat containing the heat diffusing dye in accordance with ttie digital image signal. 
[094S1 A6di.^oaedlnJapaneseUne)emineaPatemPubiicalionNo.e(i994)-loe8Bi.forexamp^ 
^is pf«rer««>iy on» tanring a dtene or dienophyl compound and the image-racahAiQ sheet pntfarabV cmABm a 

« K*^!Zrret';it^^°K"S^ t.^..^^ ^ - a-«c.osed m Japanese Unexamjed 
patent Publteallon No. «(iafl6)^49ee and the ftnage^eeehrtng sheet can be one containing a metal Ion- providing 

heat diffusing dye can further be one containing a IMOtlve amino 9'»^.'^^^.'*f^°^^,;^^ 
Une>camlned Patent Publication No. 8(l998)--276673. «n tWs ease, the image-reoeivwig sheet preferably Indudea a 

Unexamined Patent Publication NO. 5{1903H62473. ^ im 

[0349] OthenWleethe support of the image^ecehrfng sheet can be one Obtained by, as described In Jap^neseUn- 
Uamined Patert PubBcafion l*>. 6(1fifla).99472, laminating a mlnutav voided thenn^ 

45 plastic surface layer aubstantlally free of vokte. ^. --^^ .k,uh=orf=_ 

[0350] The im^ntton image lomiing method and system can also preferabty employ a digrtal prirrter whch, as d^ 
Sbed s^'lter. e^cposes a heat-developable photosensitive material to a laser beam in ^^"•a"^* "'.""^V'S^ 
imaae signal, suparimpoeestheheat-developable photosensitive malenal and an tnagewaceh^ 

development tranafe-s the hiage recontedby laser beam expcaurototheimsge-recehrtngmatejtem^ 
thereon The Plctrogiaphy 3500 availabiefrom Fuji Photo Film Co.. Ltd. is an example of a pnrterempfcwingthB system, 
masil ' AWiouah many of the aforesaid digital prinlars recort an image by exposing a photosensitive rnaterlal con- 
SJg rril siVrt or some other photosensitive material, means of exposure is not limited to he JoresaJ 
iSgwithalaser'Lmandanymeansisusabteinsofarasftfecapableofmodulml^^ 

103521 If an LED (light emitting diode) army la used as the light source, for example, modulation can be conduced 
by controlling the emfesion Intensity of the Individual LHte. Othen«lse a spatial modulation device can be wh«* 
Sntrols the projection of recortilne light onto the photosenaiiive material by controlBng the """"f °" 
iarga number of liny mimirs arranged In a two-dimensional array so as to vanr the diredion '>»,'«»'^'"9 "^^^^^^^ 
(c^led a -^InDr an«y device"). Another usable method le that of controlHng the projechon of recording iight onto the 



ao 



as 
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10 



13 



20 



25 



30 



to obtain a reproducea photographies film. k« 5« the maans for initputlira 

10355] The draclthemioseMltiveCTA) type Of printer, which P 

be dascrbsd heralnbelow. . . . ^^^ytted through thermal recording on the 

with an image signal. The direct thermosensitive CTA) type m pttniBr I8 oescnroa m, lor i> k . 

film made of ih© aforesaid photosensllhre material. 



40 



(6) Order processing 



so 



55 



^ ^tw^^fh^fiidfiie andOflnt output, auaermtBrface is required for receiving output process- 
[0359] ino«Jfi''Wc»nducttheafore«aidfiieanapnnxw^ Inchide display means such as a monitor 

ng orter datafinmtttc customer. ^P^^^^ '"P"^™«^ ioputting order data and 

J or 3«t3 of digital in,^ aignate pV*g P^n^^ - ""^^ 

IP3611 Convantionally, the pMtt 8«vk« l*^"?"^^ printeand orde« additional prints 

«f dosired or r^ueste trimtn.ng. In contrast. ^"^^^Z^^^riL read-out and Image procecring, 

photo imagoe are displayed on a monitor upon the completon ct the de^alopnwin. re 

and tho customer orders sewlcos based on*o "^P^J?^^^ cuslotror can oiderprtnts of onVthe 
(03621 In other wordB. prims or index prints are prepared ^ oonJsntlorwl need to 

Sril frames In the desired number. A* a ^2^"T!"^,2"r^^ti^^^^ 
mate repoaledtripsiottw photo shopwhenmimWepnntta^^^ 

Examples 

P3G4] -me preser,! Inverrtlon will further t)e Illustrated by the following non-limitative examples. 
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(1) Pn&paratton and .^posure of photographic film 

[0365] Rrady. Mtampieff of h ow the photosensitive material used tn the image f omiing method and system in accord- 
ance ii«h me presertim^enilDn Is prepared and how the phologra^^ 
9 will be described hereinbeiow. 

(1^1) Layer constitution of pliotosensitlife material 



pOdeg Talsle 1 to Ttole 5 below show examples layer oonstitudons of ttie photosensitive maleriah. 

-feblel 





Sample No. 101 


Sample 


No. 201 


taysr constitution 


Constituents 


Amount adQOQ (mg^ 


Constttuants 


Amount added (mg/ 








m2) 


Protective layer 




914 


Llma^raated gelatin 


el4 


gelatin 










Matting agent 


50 


Matting agent(slllca) 


60 




(silica) 










surface-active 


30 


Surface^ctfve 


30 




asent(g) 




ag9nt(g) 






Surface-active 


40 


Surfacd-ectlva 


40 




agent (r) 




agenf(r) 






Water-soluble 


15 


Watsr^soiubie 


15 




polymorts) 




polyrner(s} 






Hardener (t) 


■ 110 


Hardener (t) 


110 


Intermediate layer 


Ume-treeted 


461 


Ume^ated gelatin 


461 




gelatin 










Surrace-active 




Surface-active 


5 




agent (r) 




agent (t) 






Formalin 


300 


Fonnalin scavenger 


300 




scavenger (u) 




(u> 








15 


Water-soluble 


15 




«olub1epolymer(s} 




polymer(s) 





40 



4ff 



SO 
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Table 1 (ecntlnuecl) 







Sample No. 101 




Mo. 201 




Layer eonsittution 


Constituents 


Amount added (mg/ 


Constttuanta 


Amount added (mg^ 


5 








rriS) 




TeuOW COlOi Tprming 


Lims-trefited 


1760 


Llme^treatad gelatin 


1750 




layar(rTigh sensitivity 


gelatin 










layer) 


Emulsion 


A'1b 


Emulsion 


A-lb 


10 




(expree^d in terms 


S50 


(expressed (n terms 


550 




of coating weight of 




of coating welglYt Of 








fiiive/'} 




elivei) 








5-Butyl- 


165 


5-eutyl- 


les 






benzotrlazolesilver 




benzotriezole silver 




«r 




eatt 




Bait 








Yelbw coupler (Y* 


179 


YeHow coupler (Y-2) 


178 






V 

Color developing 




Coter developing 




20 




agent 




agent 








(DDEV-l) 


210 


(DDEV-2) 


215 






Anti-foggant(d) 


6^ 


Anti^foggaht (d) 


62 






Surface-fictive 


27 


Surfaoe-actlye 




ss 




agent^ 




AM An Him 












High-bolflng 


197 










temperature organic 












eolverTt(g} 




so 




Thermal sohrent 


360 


Tfiermal solvent 


850 






fTS-1) 










Yallow ootor forming 


LirnB'uBBcea 


1470 


Lime-trealed aelatin 


1470 




layer(medium 


gelatin 






A-2b 


S3 


eensitivity layer) 


Emulsion 




Emulsion 






(expressed In terms 


263 


(expressed in terms 


263 






Of coating weight of 




flf coatino welflhft Of 








dnver) 




slIveT) 








5-Buty]- 


IBS 


5-Butyl- 


1B6 


40 




benzotriazole silver 




benzotrlazole silver 








£an 




eaS 








Yellow coupler [Y- 
^^ 


209 


Yellow coupler (Y-2) 


ieS" 


43 




Color developing 


323 


Color developing 


323 






agent (DDEV-1) 


I 


agent (DDEV-2) 








AntJ-foggant (d) 


5.9 


Anti-foggant (d) 


5.9 






Surface-active 


26 


Surface-active 


86 


50 




agentM 




agenl(y) 












Hlgh-bolling 


296 










tempenaturQ organic 












so!vent(g) 








Thermal solvent 


294 


Ti^ermal solvent 


294 






(TS^D 




(TS-1) 
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l^bte 1 (continued} 







Sample No. 101 


Sample No. 201 


$ 


Layer constitution 


Constltuente 


Amouzit added (mg^ 


Constliuents 


Announi added (mg( 

a* 

rn^) 




VoJfmw ^filnrf nrmlnfl 

!Qyer(iow sensitivity 


Lime-treated 
gelatin 


16B0 


Ltme-treated gelatin 


1680 


10 


layer) 


Emulsion 

(expreeaedintemifi 
of coating weight of 
silvar) 


240 


Emulsion 

(expressed in terms 
of coating weight of 
sitver). 


A-^ 
240 


iS 




5-Butyt- 

benzotnazote sliver 
Ball 


206 


5-&U^l- 

benzotriazole silver 
ealt 


206 






Yellow coupler (Y- 
1) 


448 


Yellow coupler (Y-2) 


448 


so 




Color developing 
agent (ODEV-1)- 


539 


Color developing 
egenc (DDEN^2) 


539 






. Antf-foggant(d) 


5.4 


Antl-fbggant{d} 


BA 






Surfaee-aciiVG 
Qgent(y) 


30 


Surface-active 
agentty) 


30 


2S 








High-botDng 

temperatureorganic 

solvent(g) 


4d3 


SO 




Ttiemial solvent 

rrs-i) 


336 


Thermal sp^ent 
Cre-1) 


336 








Tabb2 






95 




Sample No. 101 


Sample No. 201 




Layer consfitution 


Conetftuente 


Amount added [mqf 


ConatitueniB 


Amount added fpngf 


40 


Intenrkedlatg layer 


Lvne-treated 

gelatin 

Surface-active 
agent (y) 


560 
15 


Lime-treated gelatin 

Suifaca-adive 
agent (y) 


560 
15 






Water-soluble 
polymer(s) 


15 


Water^oluble 
polymer(6> 


15 



60 
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Tabf9 3 







Samplo 


No. 101 


ISampIe Mo. 201 




Layer constituiion 


Oonstituente 


Amount added (mg/ 


Conetlcuents 


Amount added (mg/ 


10 


M^&nta color 
forming iayer(low 
senslQvltsf laver) 


Ume-treaied 
gemn 

Erruilaon 

(expressed in terms 
ofcoallng weight of 
eSvei) 


711 

A-ag 
240 


^ |Jms<trBBtGd gelatin 
Emulsion 

(expressed in term^ 
of coating weight <^ 
eilver) 




711 

A-Qg 
240 


13 




5-Butyl- 

benzotrlezelesilver 
eali 


155 


S-Butyl- 

salt 




15S 






Magonta coupler 
(M-1> 


234 








20 




Color devalopfng 
agent (DDEV-1) 


407 


r^nlnr ffovolnninn 

agent (DDEV-2) 










Arrti-foggant (d) 


5.4 


&nf>Bfnrmsmt tH\ 

MIIU'lUUuAllL 






2S 




Surface-active 
agem(y) 


29 


Surface-active 

High^boijing 
solventig] 




29 


90 




Thermal eoh/erYt 
(TS-1) 


142 


Thermal solvent 




142 




intermediatB layer 


Lime-treated 
gelatin 


850 


Ume-treated gelatbi 




850 


3$ 




Surface-active 
agent (y) 


15 


Surface-active 
agent (y) 




15 






Formafin 
scavenger (u) 


300 


Formafin scavenger 
(ti> 




300 


40 




Water-soluble 
polymer(8) 


15 


Water-soluble 
polymer (e) 




15 
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Tabled (contlniied) 







Sample No. 101 


Sample No. 201 


s 


Layer constttutlon 


Qonetliuents 


Amount added (rr^ 


Conadoients 


Amount added (mg/ 
m^ 




Cyan color foiming 
layer(hlg?) sansitlvSy 


lJme*treated 
gatatfn 


842 


Lime-treated gelatin 


B42 


10 


layer) 


Emulsion 

(Qxprassed \n terms 
of co9ttn0 weight of 
silver} 


A-1r 
550 


Emulsion 

(expressed in teima 
.of coating waigtit of 
silver) 


A'lr 
550 


ISt 




5-Biityl- 

benzc^azolefiil ver 

■p V 1 !■ ^rll Iwfc Wv Vil ▼ Wl 

salt 


59 


5-Biityt- 

benzoiriazole silver 
salt 


59 






Cyan coupler (C-1) 


19 


Cyan ooopler (0-2) 


19 






Color daveloping 


77 


Color developing 


77 


2P 




agent (DDEV-1) 




agent (DDEV-3) 








Ahti-f o^gant (d) 


6.2 


Anti-foggant (d) 


6.2 






Suiface-actlve 
agent (y) 


5 


Surface-active 
agent (y) 


G 


ss 








High-txuting 
lempeRature 
Organic aolvant(g) 


48 


so 




Thermal solvent 


16B 


Thermal aoh/em 


168 



40 



45 



SO 
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Sample No. 101 


Sample No. 201 


s 


1 on/or raftAtitLltlQn 


Constituentd 


Amount added [m^f 


Constduants 


Amount added (mg/ 
III / 






Ume-tneatea gelatin 






475 




layerimedlum 


Emutsioti 


A-2r 


Emulsion 


A-2r 


10 


Beneltlvl^ layer) 


(exprassed In terms 


600 


(expreeeed in terms 


600 




Pi Cvaung wejgm w 

silver) 




of coating we^M of 
silver) 








5-Butyl- 


132 


s-DUtyh 


199 










benzotrte^la sliver 




IS 




salt 




sail 








cyan coupler (C-1) 


56 


cyan coupler (C-2} 


66 






wOlOr acVBiopiny 


231 


Color developing 


231 






agent (DDEV-I) 




agent (ODEV-3) 




20 




Anti-foggant (d) 


13^ 


Aittf-foggant (d) 








Surface-Bcti\/e 


10 


Surface-Active 


10 






agent (y) 




agent (y) 
High-boiling 


143 


25 








temperatuie organic 
9oiveni(gi 








Thennnai eofmnt 


95 


Thermal solvent 


95 






(TS-1) 








SO 


i^aTl GwiOl lUi iTUi^ 


Ume-treatod gelatin 


DOC 


UrTieHreaieo gsjaiin 


525 




layer(low sensitivhy 


Ennulsion 


A-3r 


Ennuision 


A-3r 




layer) 


(expressed in terms 
of coating wmghtof 


300 


(expressed In terms 
of coating weiglit of 


800 


35 




eilvBr) 




silver) 








benzotrlazola silver 
6att 


1S7 


5-Biityi- 

benzotriazole silver 
salt 








Cyan coupler (C-1) 


99 


Cyan coupler (C-2) 


99 


40 




Color developing 
agent (DDEV-1) 


411 


Color developing 
agent (ODEV-S) 


411 






AniHf oggant (d) 


6.6 


Anti-f oggant (d) 




46 




Surface-ectlve 


17 


Surface-active 


17 




agent (y) 




agent (y) 

Mlgli*tei!ing 
tempQrature organic 
eotvent(g) 


255 


SO 




Thenml solvenc 


165 


Thermai soivent 
(TS-1) 


165 



ss 
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1^05 



45 



SO 







Sample No. 101 


Sample No. 201 




La/er coneiltufiQn 


Conetituents 


Amount a(Sded (mg/ 
m2) 


Constituents 


Amount added (mg/ 




Ardi'halation layer 


Llme^reated 
gelattn 


3000 


Ume-traated gelatin 


3000 


10 




Surface-active 


dO 


Surface-ecttve agent 


30 




Qgem(y) 




(y) 








Base precursor PP- 

35 


2000 ^ 


Bofie precur&or BP- 
35 


20O0 


IS 




Cyanlnedye 
ectfnpound 


260 


Cyanlne dye 
compound 


260 






Surf^tce-actlve 


120 


Surface-active agent 


120 


20 




agent (r) 

Water-soluble 
polymer (s) 


15 


(r> 

Water-soluble 
polymer (s) 


15 



Transparent PEN base (96|iJn) 



(1 -2> Preparation of mtyor constftuents 

[03671 HowthB major constauants shovm in Table 1 toTabteS above are prepared will be deacrbed hareinhelow. 
Prepamtlon of high senaltMtv ellwr hallda etnuteipn 

I036SI FIretJy. saoinl of dtetllled water, which contained 0.37g of gelatin ha«nng an avoragBniolBCUlarwi^Mot15.000. 
0 37g of oxWatlon-iiBflied gelatfn. and o.7g of potassium bramide, was introduced Into a reaodon vessel, and tb» 
tampeiatore was raised to 3B"C. Into the resolflng solution. 30ml of an aqueous solutJon containing 0.34a of ellwor 
nitrate and 80ml of an aqueous solution containing 0.24g of potassium bromldo were added with vigorous stimng wrer 
a period of 20 seconds. Aftarthe addition wasfiniehod. the tEmperature of the reaction mixture vras kept at40 C for 
one minute and was then raised to l^'C. titer 27.09 of gelatin, in which the amino group had been mo<sned with 
trimeimie aeid, and 200ml of dstiiled water were added together. 1 0OmI of an aqueous eoiuMon oontatfting 2a.36g of 
silver nttralB and 80ml of an aqueous soiuliDn containing 16a7g of potassium bromide were added ever a penod of 
38 mmutas. while the addition flow rate was being inoeased. Thereafter. 250ml of an aqueous solution containing 
83.29 Of silver nitrate and an aqueoMS eolution containing potaealum iodide and potassium bromae in a potassiyrri 
iodide-to-potassium bromida molar ra«o of 3:97 (oonMrtialion of potassium bmmide: 26%) wwb addedover a penod 
of 60 minutes, while the addUion flow rate was being Increased, and such thatthe eHver potential ofthe reaction mudure 
became ^OmV with raspact to a saturated calomel electrode. Further, 76ml of an aqueous solution cortainmg 1 B.7fl 
of slhrer nitrate and an aqueous 21 .8% solution of potassium bronftie were added over a period d 10 minutes, sittit 
thatthe siVer potential ofthe reaction mixture became OmV with respect to the saturated cafomel electrode^fler the 
addition was finished, the tamperaiure was kept at 75'C for one minute. The temperature of the reaction mbrture was 
then lowwedfo 40<'C-n>erBaftBr. 100ml of an aqueous solufion containing lo.5s of a p-todoacetamidobenzenesulfonic 
add sodium salt (monohydrate) was added, and the pH valueof the reaction mixture was adjusted at 9.0. Thereafter. 
50ml of an aqueous solution containing 4.3g of sodium sulfite wae added. After the addition w^ finished, the tamper^ 
ature of the leartion mixture was kept at 40»C for a period ol 3 minutes and was then raleed to SS'C. After tha pH 
value of the reaction mixturewBs adjusted at5.B.0.8mgofabenzenett>iosuinniBa«daodium salt, 0.04mgof potassium 

hexachlorolridatfl (iV) and 5.5g of potassium bromide were added, and the tamperaure was kept at S5*C for a period 
of 1 minute Further 1 80ml of an aqueous solutiQn containing 44.3g of sliver nitrate and 1 eomi of an aqueous soluUoiT. 
which contained 34.0fl of potassium bromide and B.amg of potassium hexacyanoferrale (H). were added over a p«lod 
of 30 minutes. The temparahire was then lowered, and desalting was performed in accordance With the eowfilfflonal 
procedure. Alter the desafflng was finished, gelatin was added auch that The proportion might bKome equal to 7% by 
weight, and the pH value was ai^usted at 6.2. ^. ^ 

aae^ The thus obtained emolsien was an emulsion comprising hexagonal tabular grams, whjch had a mean grain 
size, expressed in terms of the sphera^quhralent diameter, of n .15^ m. a mean grain thickness of 0.1 2|», and a mean 



51 

PAGE 59/113*RCVDAT1M0055:03:55PM [Eastern Standardrime]*SVR:USPTO-EFXI^«24*DNIS:2738^^ 



DEC. 8.2005 5:31PM +1-212-319-5101 customer 01933 



NO. 4088 P. 60 



EP1>217 430A2 



aspect natio of 24.0. The thus ottfalned emulsion was takon as an emubion A-1 . 

[0370] Thereafter, an emulsion A-2 comprising hexagonal tabular grains, Which had a mean grain sfee. o^ressed 
in toons <ff the sphere^qulvaisnt diameter^ of 0.75*i m, a mean grain thickness of 0.i1|i, and a mean aspect ratio of 
14.0, was prepared In the sama manner as that in the emulsion A-1 , except that the amounts of silver nitrate and 

s potassium bromide added at the orfginal stage of the grain Tomfiation were changed, and the number of the tomied 
nucleuses was thereby changed. Also, an emulsron A-3 comprteing hexagonal tabular grains, which had a mean grain 
size, expressed rn terms of Ihe sphere-equhfalenl diameter, of CBS^vn, a mean grain thlcknees of 0.09^, and a mean 
aspect ratio of 11 .3, was prepared In the same manner as that rn the emulsion A-1 , except thalthe amounts of silver 
nitrate and potassium brumide added at the original stage of the grain f omifttion were changed, and the number of the 

'0 f omied nucleuses was thereby changed. However, the amounts of potassium hex8ChlorolfidBte(IV) and potassium 
hexacyano1enBte(II) were altered in inverse proportion to the grain volume. Also, the amount of the p-iodoacetamfdo- 
benzene sulfonic acid sodium salt (monohydrata> was altered in proponlon to the grain ponmeter. 
[0371 J Spectral sgnBltizatlon and chamical sensttlzation wore parformed on thQ gmulBjon A-1 by adding an aquoous 
1% solution of potassium iodide to the emulsion A-1 at 40«C, and thereafter adding B^X 1Cr< mol of a epectrBl sen- 
eWzing dye shown below, a compound 1 shown below, potassium thioeyenate, chloroaurte actd, sodium thicsulfate, 
and monD(pentaf!uGrDphanyl)dlphenyl phosphine selenlde to the emulsion A-1 . After lha chemical sensitizafa'on was 
finished. 1 .2x 1 0*^ mol of a stabilizer S shown betow was added. At this time, the amount of the chemical sansrtizer 
was adjusted such that the extent of the chemcal aenaldzatlon of the emulsion might become optimum. 

^ Sensitizing dye I tor blue^nsHIve emulsion 

[paTq 2.5X 1 <H mol/hriol of sliver with respect to emulsion A-1 



30 




Compound 1 



[0373] 



45 



NHOH^ ^Ns^^NHOH 




C2H5 CjH^ 



^ Stabilizers (mljfture of compounds shown beldw) 



[0374] 2X 1 0-4 mol/hiol iif sihter 



8x 10^9 meUmol of sihrer with raspect to emulsion A-1 



PAGE 6I»113' RCVD AT 12/212005 5:03:55 PM [Eastern Standard fDne] ' SVR:USPT0-EFXRF4/24* DNIS:2738300* CSID:t1 212 319 5101 ' DURATION (inin-s$):3548 



DEC. 8.2005 5:31PM +1-212-319-5101 customer 01933 



NO. 4088 P. 61 



EP1 217430 A2 



10 




CO^Na 




103751 Thethiid crepaiBd blUfi^enaWve Gmuisfon wastaten as an emulsion M.lh^ specif ay and the 

andTn emuisto^ a4 and an emulsion A-SB were thaniby praparad. However the ^^^"^^[^^^^^^^^ 
SSig added was altered m accordance with the aurfeca area of the sliver hal.de gmlns 

of the chemical sensitization of each emulsion might become optimum. «H.oBrtfthMo 
Kl TtSe ^^^^ manner as that descrtbad above, gr^er^-eensrtive emu^icne A-lg. A-2a A-Sg. aivd r^d-aenaWva 
emulaiona A-lr, A-Zr, A-8r were prapared by altering the kind of ihe spedral senstong dye. 

ss Sansltizlnq dye I tor green ^Benslth/e emublon 

[03771 5.5X lcr*moi/hiol of silver with respectto emulsion A-1 



9Q 



40 




45 SanBitlzlna dve II for gree n-sansHive emulslojj 

[03701 l.35< lO-*mDVmol of silver with respectto emulsion A- 

55 



53 
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IB Sonsitlzlnq dv6 Ml for areen-eensttive emulsion 

[D379] 4 8x 10^ mol/mol of silverwlO^ respectto emulsion A-1 




45 



Sensftizinp dve tl for red-sensftivs emujgipn 
so 10381] e.3X ia* mol/mol of sUver with respectto emulsion A-1 



55 
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1 



10 



'* ipsa?] s.1x10-»moWnolBfailver«rfth«specttoeinu«6nA-l 



so 



<^^\ /J 




35 



pw pamtion Of f ^..tYitenzolria20te silver salt 

r700ml of water, the re^ulUng ^'^JfJZLnitning 5g of silver nmaW In 15C^ of 

benzetriazele and 1 of sodium hydroxide In ^ ^'JA^^ dOKribod above. After the atlning «as 
water wer. addod simultaneously over ^^^^^J^^^^^^i^^^^^^ 1.8g of .Cium hydroxide 
performed over a of 5 rrunute* « "i'*''" ^'^^^f^l % ™l of ««ter «««« added simu«eneouaIy over a 

p^^nrton eT«r "''fi"^f1"ln dieBeririrw («) of base precursor 

.«v™«»uiid BP.a6 and 10g of a surface-active agent (Deitiol N. supplied by 

KaoCorp.)werBrntaedw)th220rnlofdislffledvmt«^^Thew^^ ,„ this manner, a solid fine grain dispersion 

with a eand m.n (1/4 gallon .and gt1nd«r mill. '"PP^^^iJ' 'j^^^'^^ „ «a6 obtained, 
(a) of the base precursor compound having a mean flrain diameter or o.z»i m 
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BasB precursor compound BP«3S 
[0385] 

e 



10 



19 




Preparation at solid ftne oraln dteperefon of dya 

[0388] Fii^tly, 9.eg of a cyanlne dyo compound 1 3 find 5.6g ot a p-dodecylbenzene sulfonic add sodium satt ware 
2B mixed with 305mf of distilled water. Tho resulting mixture was eubjoctad to a bead-dleperslng process with a cand mill 
(1/4 gallon sand grinder truD. supplied by Imex Co^ Ltd.). In this manner a solid fine grain dispersion of tho dye having 
a mean grain diameter of o^^i m was obtained. 

Cvanine dye compound 

30 

n>387] 



55 



40 



4S 



SO 




Preparation of anH-telatton layer cpatinQ compwilipn 

55 [0388] A coating composition tor forming an anti-haiaaon layer was prepared by nrgting I7g of gelatin. 9.6g of a 
pQlyacryl amide. 70g of the 80lld fine grain dispersion (a) of the base precursor compound deccrJbed above. 56g of 
the sond fine grain dispersion of the dye described above, i,5g of polymethyl methacrylate fine grains (mean grain 
size- 6 5\i m), 0.03g of benzoisotnlazollnor, 2.2g of a polyethylene sulfonic acid aodlum salt, 02g of a blue dye com- 
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pound 14, 3^g Of a yeitow dye cgmpound 15. and B44fnl of water. 
PreparatiDn o> support 

layer ware performed In a» ninnner described belwt 

(1) Preparertlon of support 

nwQni Thfl fiUDOort emilovoel |nthee«mplM«M prepared in the manner described below. Spedflcally. 100 parts 

mn^n P^ps fiLlied bv cia-Golgy Coipoititlon) were rnlxad uniformly. The leeuMng mbrture was melted et300°C 
SS^etuSi Sg^a^S^ tS^^^^ materia, was oubjected to a.3^old longitudinal orientalion and thento 
To toS^SSlL The orlontod material s^^^^ 

m^hlok PEN film «a3 thereby obtained. Tl^ PEN film contained appropriate amounta of a blue dy«. a maganta dye. 
- rt? : .1 ffl ^ .6 d) -24 (D -26. ® -27. and® (5) -5 described In Kokaiglho. . Kofll No. 

a heat hfatoiy at 110«C for 48 houre. such that the PEN filiD miaht become resistant to roU set curi. 

(2) Application of subbing layer 

ID3M1 Gtaw discharge treatment was conducted o^^the two sartacea P^*e PEN Support In """"^^f^^ 
Kspecifical^.fouVnteelectn,desha>rfngadlameterof2cnriandalenatho^^ 

» rhSllallng plate within a vacuum tank. At this time, the eledrcdes wer« set such ^^^^^^T^.^SSl! 
.• ^tZi wuTrtL ttia electrodas Also a socm-diameter heating roll with a temperature controOer waa 

isomfeecondandsublectEdtDthegtowdlscharsetreattnent. u « ,««tai nn^«j« in me aimosDherte oas 

r^o9i -n,!. nrfsaura in the vacuum tank was set at 26.6Pa. 9n6 «m HjO paitnl pleasure in the atmospnenc gas. 

becomo equal tg 0.O2jl m. Drying waa perfbnmedat tlS-CforS irtinutee. 



40 



SO 



Gelatfn 
Water 

Siftlicyllc acid 

Aerosil R972 (colloidal silica, supplied by Nippon A»ro3ll Corp.). 

Methanol 6,900 parts by weight n-Propanol ^un^^i^n Mn 

Po^lde^epichlorohydrinresinldescnli^inJapanese^ 

51 (1 976)^61 9) ^ 



83 parts by walght 
£91 parts by weight 

1 a parts by weight 
1 pan by welgtit 
aao parts by weight 

25 parte tsy weight 



(3) Application of ajiti-staHo layer (first backing layei) 

[0394] While an aqueous IN sodium hydtoxideaelutlon was being added tc a-bflu^ ofJ» g-^J -jj^^^^^ 
1 00 (electrically conducts fine grains, supplied by Ishlhara J^^gyo^^^^^ 

become equal to irOrngfrtfi. Drying was perfomied at lor 3 minutes. 
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15 



30 



30 



(electrically conducttve ffr\© grains, supplied by Ishlhara Sangyo Kaisha, Ltd.) 

Gelatin 

Reodoi TW-L1S0 (surface-active agents supplied by Kao Corp.) 

Dsnacol EX-521 (hardener, supplied by Nagase Chemical indusMes Ltd.) 

Water , 



270 parte by weight 
23 parts by weight 
6 parte by weight 
9 parts by weight 
5,000 parts by weight 



(4) AppHcaticm of magnetic recording layer (second backing layer) 

[03961 Surfaces of magnetic paitJdes C5F-4085V2 (Co-adheied yfe^Q^, supplied by Toda Kogyo Coip.) were treat- 
ed with X-12-e41 (a sRane coupling agent, supplied by Shin-Etsu Chemical Co., Ltd.) in a proportioR of i 6% by weight 
with respect to the magnetic paitides. 

mm A coating compoaWon comalniRg constltuenta shown belowwas applied cnlofte first baewng layer, aucn inai 
the coating weight of CSF^S5V2 having been treated with the ellane coupling agent might become equal to 62mg/ 
ni2. The prtwees for dispersing the magnetic particles and the polishing particiee was pert omied In accordance with 
the technique described in Japanese Unexamined Patent Publication No. 6(1994H)35092. Diying was perfbimed at 
llS'Cforl minute. 



DIaoetyl celluloee (binder) 
X-12^41-treated CSF-4085V2 (magnetic partides) 

AiCP-60 (alumina, pofishing partides, supplied by Sumltc mo Chemical Co., Lid.) 
Myrionaie Mfr400 (hardener. suppRed by Nippon Polyui|ethane K.K.) 
CycEohexanene 

Methyl ethyl ketone 



1,140 parts by weight 
62 pans by weight 
40 parts by wal^ 
71 parts by waight 
12,000 parts by weight 
1 2.000 parts by weight 



raadSl An increase In color density of DB of the magnetic r© a>rdlng layervirith X-light (blue filter) was approximately 
0. 1 . The saturation magnetization moment of the magnetic fec[>rding layer was 4.2emu/g, the coercive force was 
M^fi/m, and the squareness reiio was 65%. 

($) Apprication of third backing layer 

mm l^e third backing layer was applied onto the magnetTo recording layer sate o1 the photoaenaltlve materiai. 
10400 Wax (1-2) having the structure shown below was emulsified and dispersed In water with a hlgh-preesure 
{wmogenteer, and ari aqueous wax dispersion havingaconcentralionoflO^ 
of 0:25|A m was thereby obtained. 

Wax (1-2): n-C,7H35COOC4oHarn 
104011 A coating composition containing constituents shown below was appOed orto the magnetic r^onJmg layer 
(the second backing layer), such dtat the coaling weight of the wax might become equal » 27mgAii^. Drying was 
perfomied at 116«C for 1 minute. 



Aqueous wax dispersnn described abpve (10% tiy weight) 

Delonlzed water 

EthanoT 

Cyclohexanone 



270 parts by weight 
176 parts by weight 
7,123 parts by weight 
b41 parts by weight 



Preparation of microcrvetal disparsiens of color develo ping agent, couolon and themial soh^ent 

10402] Each of the mlcrocrystal dispersions of the color developing agent (DDEV*1 ). the couplers Y-1 , M-1 • ^' 
1) and the thermal solvent (TS-1 ) was prepared in the manner described below. Specifically. 0.59 of Alkanol XC and 
lOtta of water were added to 50g of the target compound and 30g of an aqueous 1 o-maBS% solution of a modmed 
Doiwlnyl alcohol (Poval fi*P203. supplied by Kuraray Co.. Ud.^^ 

TTie, sluny was fed by a diaphragm pump and subjected to a dispersing process for 6 hours with a honzonlal type of 
sand mil! (UVM-2. suppHed by Imex Co,, Ltd.). whteh had been loaded with zirconia beads having a mean <ilametef of 
0 6mm. TTiereafter, water was added such that the concentration of the target compounds might b 
mass, and the reduttlng mixture was worked to yield a dispersion of the target compound. The grains contained in 
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the dispersion of ^8 target cornpound had a median dramoter of 0.40}i m and the maximum grain diameter of at most 
2.0^nf>. ThQ obtained diGpeision otttietargat compound was fdtered with a polypropylene fitter having a pore diameter 
of 1 0.0J1 m. and foreign wbstances. such as dust, were thereby removed. The dispersion was then stored. Immediately 
before the disper&lon wae used, it was ega'in flRared with a polypropylene filter having a pore diameter of lo.OMm. 
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TS-T ■ 



s 



H3C 




SOr-NH, 



Preparation ot emulBified dlsperBlonsforphotoBeftsWv e waterial sample No> 201 

10 

[040^1 A yellow colorteimfrig amulsiried dispersion was prepared in the manner descrtbed below. Specifically, 21 .6g 
of a color developing agent (DDEV-2), 21 .dg of e oouplor (Y^), 2l,eg of a high boiling temparaturd organic eolvent 
(g) and <O.0ml of othyl acetate were disfiolvod at eO'C. The obteinod solution was mixed into 900g of an aqueous 
eol'ution. Which contained lB,7g of Ilmo-treatGd gelatin and l.Sg of a dodecylbenzana sulfpnic acid solid salt Tbe 

f 4 resulting mixtum was subjected lo an emulsifying and dlaperelng process for 20 minutas at 1 0,000 rpm with a dissolver 
etlfiar. Thereafter, distilled water was added such that the total amount might become equal to 540g, and mixing was 
perfornifid for 1 0 mr nutss at 2,000 rpm. In the same manner as that described above, a yeUow color fonning amulsined 
dispersion was prepared by changing to 21 .6g of the color developing ager^t CDDEV-S) and 21 .6g of a coupler (M^>. 
Also, acyan color foimlngemulsifiBd dispersion was prspared by changing to 21 .6g of a color developing agent (DDEv- 

20 z) and 21 .6g of a coupler {C-2). 



DDEV-2 



25 





40 




60 



BS 
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M-2 



OH H 



10 



IS 



so 




OH 



^J^O^NH fa 



HiQh bQiiinQlempQrature oroantc solveni (fl) 
10404] 



O C^s 



[0405] The multi-layer color photosensitive material sample No. 201 for heat tfevolopment shown In Table 1 above 
was pi^pared by using the thus prepared emuteffied dspereions, the emutelons deserlbecl above, the disperslone 
30 described above, end the support deecnbsd above* 

Antl-foqaant{d) 

[0406] 



X 



1 N-C,oH^, 



<ia gyriaoft-aeBw agent (flV 
[D407I 



-H 

" n=14.l6 
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Surface-active sgerit (r) 
[P40B] 

5 

C,H, O 

15 

Water-BOlublQ potymer (3) 
[0409] 

20 
25 
SO 

» [0410] 

40 

Foffrialln scavongQrtu) 
[0411] 

45 



50 




55 




SO3K 
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Surfac8»acfa^e aoGnt (v) 
[0412] 

' AlkanolXC 

(1 -3) Preparation art d exposure of photographic film 

10 104131 Sample pieces were cut out from the photosensitive material eample Nos. 1 01 ^nd ^01 described above and 
were ejqdoaed via a continuous wedge for 1/1 00 aecond under a white light source at 500 lux in accorxiance with the 
protiedure (ANSI PH257> for dotermining the ISO eerttitivity. After the exposuro, the ©ample piocos wens subjected 
to heat development st 160'C for 20 ssoondd by ueo of a beat drum. The transmleelon deneities of the developed 
samples having been ob»lnad tram the heat development were nf^eesured, and fog and the maximum density wore 

raiur^The prepamd photosensitive materials were cut to APS formal, i.e., to a width of 24 mm and a length of 1 60 
cm, pert orated, loaded Into an APS camera, and used to photograph human aubleots and a Macbeth chart. Whfle tha 
following explanation is made with respect to the APS fonnat the photosensifive material of thw invention ia of couraa 
also usable In the 1 35 film fonnai. u. ^ . ,i .fu^^i^^fo 

so 10415] Similariy cut photosensitive materials were formed 0.7 mm inward from one lonflltudinal side wah pairs of 2 
mm ?c a mm perfbraf ions. The mam bers of each pair were separated tjy 5.8 mm and ttie pairs were formed at intervals 
of 32 mm. Each cut aample was loaded into a plasb'c film cartridge of the type llluctraled in Rgures 1- 7 of U.S. Pat. 
No 5 296 887 

pwiei The ramplea aecommodated In fte earWdgBs aiera ktaM into lens^lttsd photographte fflm unto of the wpe 
as iiiostrate<ilnRgure2ofEurj>peanPalenlPuMcationNe.723.1BO ^ , « u.^ fHt<„i ^h^n. 

10417] Vaiious subjects (Cffeiing ir brightness were elmultaneously photographed uefng flashtess len*fltte0 ph(flD- 
graphic film units each loaded with a so-obtained cartridge containing a different type of flim. As in the case of using 
APS cameras, images of excoIlenJ graininees and sharpness wero obtained. 

ro418| BeeJdes the exposure operation conducted with the photographing of the object hnage by use ofihe camera. 

9Q or the liKa. a pirtch l&rdevelopment oonf Irmalinn may be exposed during the production of the photographic fflm com- 
prising the photwensttlve metarfai ernployed m the Image forming method and system In accoidance w>h the preeem 
Inventton. The patch is conefltuted suoh that an image hwrtng a predetermined image densny appears on the pateh 
aftertho doveiopmem-Bytheeonfirmatioh wrtlhihe image tonned on the paich, the user Is capable of judging whether 
thedevetopmentp««essInghasbeenorhasnotbeenperfom,edcorroctV.Byww«>r«^ 

as 4 a patch 552 may be located at a region surrounding each of Images 551. S61 , - recorded on a pho^raptdc Wm 
350 AltemaUvely, as IHustrated in Rgura 5, instead of being locatad for each of Images 601 , 801 . ,.. on a pholographie 
film 600 a patch 602 may be looeted at each of a leading end area 600a and stall end area eOObofthe photographB 
film 600 The patch may have a charactershape. aflgure shape, orfte like. Also, the image forming system In aecord- 
B™»«lth»epieeeT«invcnHoii may Ije provided with davelopmertjudgingmeans (not Bbown)forrT>eM^ 

40 densihr on the pattth or detecting the character ehapo orthe figure shape of the patch and Judgtng mrhether the deveU 
opment processing has been or has not been peffom^ad correctly. THa development judging means may be tec^d 
at any position, at which the developmantjudging means is capable of detecthg the patch aft^^^^ 
example, the development judging means maybe located in a readout secdon 2 shown In F^re 6. which wlllbe 
described later. In such eases, in cases where it has been found that the development processing is net conducted 

45 corredly. the occunwceDf development anormay be displayed by predetemtlned displayina means (not shown). 

(2) Image forming system 

10419! An embodiment of the image forming system according to the invention will now ^ explained in detail. The 
a> ^nnguretion of the image forming system of this invention is shown by the block diagram of FigureStouched on brief ly 
earner The blodss of the eystem shown In ttiis diagram can all be housed In a single case or can be constituted as 
stand-alone units such as a developer, a film scanner, a personal computer for image processing, a digital pnnterand 
the like. Interconnectedlntoasingle system. Otherttflse, each blodtoanbepmvldedasaseparat^ 
able in adedicated case and a system suitable forthe needs at handcan he built by selecbng the Inquired componeniB 

S3 and mounting them In the case. ^ ^ . »v 

104201 Since various types of media drives and digital printers can be utinzad in the output secbon 4, the section of 
tfie system Is preferably equipped with drives and printer of different types and arranged to switch among Ihom auto- 
maficaiiy In response to the order received from the euetomer. 
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rM21I TTie case of Ihe fllHn-ono eystam incoiporatlng ail system functions can be constituted as a generally box- 
Uke unit of somowhat smaller size the conventional laboratory system, it Is not limited to this ehape, however, and can 
nave various appearances depending on the type of digital printer and user interface. 

[042^1 The embodfrnent described In the following oomprteee a developer-reader and en output section, the deveh 
5 oper^reader te made up of the aelting section 5. the development processing aecilon 1 , the read^)ut section 2 end the 
Image processing Bectfon 3 shown In the block diagram of Figure 2,7116 output eeedon. Indicaled by reference numeral 
4 In Figure 2, ie connected with the dovebper-reader and Includes two types of digital pfinlere (an ink-jel digital printer 
and a printer which produces prints by developing a photosensiUve material after exposing It with a laser beanm). The . 
developer-reader and the digital printers are each equipped with a monitor, a numtjer of dedicated operating buttons 
f 0 and a keyboard. Each le also provided with a epaakar for sounding warnings. The ateps of procesehg an exposed 
photographic fflm between settirg of the film Into iha system to preparation of prints wBI now be explained m oiden 

(2-1 ) Development processing section 

15 pwasj As shown in Figure 6, the development processing section 1 is equ With a eening section 5 adapted to 
bo loaded with a fiWi container containing exposed fUro F. The selling section 5 has a recessed oaitric^e retaining 
section (not shown) and a receaaed lens-fitted photographic lifcn unit retaining section (not shown) spedally eonfigured 
for snugly receding photographic film used h the system of this Invention, namely, tor receiving a specially configured 
cartridge and a specially configured lens-fitted photographic film unit. 

£D mm The selling eeclion 5 is equipped with a light-biocklng shutter (not shown). The nght-btocklng shutter closes 
automallcally when the user presses a 'rea^ button (not shown) to notify the system that setting of a cartridge or 
lens'fitted photographic film unit has been completed 

104251 The cartridges and lens-fitted photographic film unit usable in the invention eyatem is mariced with a bar code 
Identifying the film type. When the ready button is pressed, e bar-code reader built inU) Ihe system reads this barcode. 
£5 ifthebarcodes indicates that the sot film isof a type that the system canriot process, the system issuea a warning via 
the speaker and displays an error message on the monitor to Inf onn the user that the film cannot be processed. In 
such a case, the light-blocWng shutter is not closed and ttienim container is returned to 

[0426] Ttio following explanation wll be made on the assumption that the eetdng of a cartridge placed jn the setting 
aecfton by ttie user has been property completed. 
so [04271 Whan the llflht-biocking shutter hae dosed and the film container is shielded from light, the film F is drawn 
out of the cartridge end conveyed in the dlrecBDn of the enow A by conveymg rollers 6Zl, 621. The empty 
(^rtridge removed of the film F Is transf emed atong a aeparale oonveyance path to a predeiemilned collecting eecilon 

tnot ^own) where It Is collected. . j.. u ■ j * 

[04281 An frnage frama position sensor 61 3 for delecting an imaQe frame position signal, which la recorded on me 

35 fiimat the time of the photographing operation, and nnagnetic recording Infomiatian reading means 622 for readirig the 
magnetfc reoonfing Information from tha magnetic recorcUng layer Of the film F are located on the side downelrearn 
from the seulng section 5 In the conveyance direction. Also, a drum 61 6 and pushing members 617, 61 7, ... are located 
on the side downstream from the Image frame position sensor 613 and the magnetic racording infonnation read^g 
means 622. The film F passes under the rnage frame position sensor 613 and the magnetk; recording informaiton 

40 readingmeans622andlsthenguidedtothopositionbetweenthetowereorfaceofthedmmeiBandtheup^^^ 

ofthepU6h1ngm©mbers617,617.... ■ t.. ^ , k-^ i*o«. «^iYtoH «n 

[04291 The Image frwna position sensor 61 3 detects ttie Image frama position signal, which has been recorded on 
the film at the time of the photographing operation. Also, atampemiure signal id delected ^ a temperature sensor 
Big The Image frame position signal and the temperature signal are fed as the Infonnation, whjch represenrs the 
45 development temperature of each image frame, into the Image prDcesaIng section 3. which will be described laterln 
the image processino section 3, appropriate image processing is performed for each Image frame In accordance wim 
theinfomnatten representing the development temperature, 

[0430] in the magnetic recording infbnnatJon reading means 622. the read-out conditions, the Image processing 
conditions, and the printing condlitons having been recortied on the magnetic recording layer are read out The infor- 
50 mation representing the read-out condittons, The Information representing the Image processing conditions, and the 
infomiation representing the prtntfng condWons are respedlivelyfed into theread^ut section 2. the "["^ge pr ocessmg 
section 3, and the output section d. In the reed-out section 2, the image processing section 3, arid the ou^ul section 
4, the image readout, the Image processing, and the print outputtfng are respectively perfbTmed In accordance with 

the respective conditions. ^ ^. - , 

55 [0431] As illustrated in Rgure 6, pre-devolopment temperature and moisture content adjusting means 621 b locaiea 
for keeping the temperature and the moisture content of the film F at values fading within predeierminsd ranges when 
the film F having been dmwn out of the setting section 5 is passing under the image frame position sensor 613 and 
|he magnetic reconling Infonnation reading means 622. 
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[0432] The film F passes through the pre-developmerrt tempgratu re and moisture content ddjusting means 621 and 
la then gujded toihe position between the lower surface ofthe dmm 61 6 and thg upper surfaces of the pushing members 
617, 617, ... Thereaner, the film F te broufiht by the piushlng members 617, 617, ... into close contact with the drum 
616 and is oomr^ed in this state along the outer circumferential surface oT the drum 616. 
^ IP439] Also, as Illustrated In Rgure 6, a halogen Jamp 616 for heating the film F Is located within the drum 616. 
Further, a heating member 616 Is located In the vidnlty of ths left outer cfrcurnr^ieftttal surface of the drum 616. A 
sensor (not shown) monitors whether the leading end of the film F has or has not reached an end area of the heating 
range at the outer drcumference of the drum 616 (I.e., the range heated by the halogen lamp 615 and the heating 
member 616). In accordance wfth the results of the monitoring, the conveying rollers are controlled so as to continue 

10 the conveyance of the film F until the fltm F reaches the heating position. When the film F reaches the heating range, 
the conveyance of the tnm f Is ceased. After the film F has been heated for a predetermined period of time by the 
halogen lamp 615 and the heating member 61 B, the conveyance is again porfbimed. The temperature, to which the 
fttm F Is heated, Is deteoted by the tempsratum sensor 619, and the talogen lamp 615 and the heating merhber 618 
are controlled sudh that the temperature fklls within a predetermined temperature lange. The control temperature of 

IS the heating member 61 8 Is set at a temperature stightty lower than the davelopmentrtemperaturd. The heating member 
61 6 has the effects of stab|JT2lng the development temperature In cases where the temperature wfthin the system does 
not reach the saturation temperature Immedtaleiy after the electric power source of the system is turned on. 
[0434] Alter the film F has been heated up to the tall end of the film F, the film F is convayed by multiple pairs of 
conveying roliem 612, 612 Into the read-out section 2. 

so ip^] The fiow Of the control processing for the conveyfng rollers, and the lil«. is shown in Figure 7. 

D043q In the embodiment described above, the conveyance ot the film F is ceased, and the entire area of the flinn 
F is heat-developed at once by the halogen Jamp 615 and the heating member 61 8. Alternatively, for example, the 
healirtg with the halogen lamp 615 and the pushing men^ere 617, 617, ... may be begun at ihe tihie at which the 
conveyance of the Aim F Is started, and the film F may be heated while the film F to being conveyed at uniform speed 

S5 by being sandwiched between the pushing Tnembera 617, 617, ^. and the drum 616. In thb manner, the heat devel- 
opment may be pert omied. in cases where the film F is thus conveyed at unifoim speed by being sandwiched between 
the pushing members 61 7, 61 7, ... and the dnrni 61 6, eadi frame image on the film F Is heated for an Identical period 
of tima. Therefore, development nonunifonmlty does not occur, and the heat development is capable of being performed 
appropriately. Also, In such cases, the heating range vrith the halogen lamp 61 6 and the pushing members 61 7, 61 7, ... 

so noed not be setto be wide for covering the endre area of the film R Further, the conveyance of the film F need not be 
ceased and ag^n started, and the heat development ie capable of being perfomied wftile the fnm F is being conveyed. 

(2-2) Read-out section and image processing seedon 

sw [0437] The read-out section 2 and the image proceeslng eeclloa 3 will now be explained. Reatd-out secKons 2a and 
2b will be described as two examples ofthe configuration ofthe read-out section 2. 

[0436] The read-out section 2a will be explained first wtth reference to Figures eA and SB. Figure BA is a diagram 
showing the read-out section 2a as viewed In a direction perper^dicularto theconveyance direction of thefilm Findicated 
by the anvw B. The film F enveloped by the development processing section 1 and conveyed to the read-out eecdon 
40 2a by the conveying rollen 612. 612. .... anives at a predetermined read-out position E between conveying rollers 52 
and 54. A sensor (not shown) monitors whether or not the fMm F has anrived at read-out position E. and the conveyance 
is hatted when Its arrfva] is detected. 

[D439] The read-out section 2a Is equipped with a light source 64 for emitting a light beam toward the read-out 
position E. To prevent unavenness In the light quantity, a mirror box 58 and a diffusion plate 56 ere provided in the 

45 order menttoned downstream of the light source 64 relajtive to direction of light travel (Indicated by the arrow L>. 

[0440] A lens 50 is provided further downstream, on the other side of the Him conveyance path, and, downstream 
of this, a CCD sensor 46 is disposed for rsadhg a transmitted image produced by transmission of light through the 
fUm F. The lens 50 Is for focusing the light Iransmittad through the film F on the CCD sensor 48. 
[04411 As shown in Figure 8B, the CCD sensor 40 comprises a blue-component reading section 48B constituted of 

M a fine sensorfor reading the blue component ol the image, a green^^omponent reading section 48G constituted as a 
line sensorfor nsading the green component, and a red component reading section 48R confuted as a line for reading 
the red compcnenL The eo-conrigured CCD sensor 48 dl^ttaQy reads each color component ofthe image produced 
by the light traosmitted through the film F One by line as the flim F passes through the read-out positten E. 
[04i2] As shown in Figure BA, the CCD sensor 48 is connected with a development processing and read-out control 

ss section 40which includes a microcomputer andoontrols the various processing operations ofthe dBvelopmentprocess- 
ing section 1 and the read-out section 2. The CCD sensorAB transmits the biage signal read for each color component 
to the developnnent processing and read-out control section 40. TVie devefopment processing and read-out control 
section 40 is provided with a MO disk diive 44 and is further connected with a magnetic disk unit 42. After the devel- 
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opment processing and read-out control sectioii 40 ha6 effected predatennined image processing on the iBcsived 
image signal. R can store the processed algna) on a MO dteK 46 inserted in the MO disk drive 44 or in the magnetic 
disk unit 42. It can also lead the stored signal. 

[0443] A& In the read-out section 2b shown m Rgure 9. it is aiao possible to use a CCD area sensor 15 capable of 

5 tw^hdimenslonai mnege reading. 

{0444] The read-out sedlon 2b shown in Rgure 9 is adapted to photoelectTk»lly read a color Imase by dirocflng light 
ontoacolorimaga recorded on afllm F which is a negative film marie of the photosenslthre material used in ihelnventton 
and dotecfing tho llghttTwsmittedthfough thetllm. It comprises a light source 11 , a light regulating unit 12for regulating 
the passage (quantity) of the light emitted by the fight source 11, a color separation unit 13 tor separating the light 

10 emitted by the light source 11 Into R (red). G (green) and (B) color components, a diffusing unit 14 for diffusing the light 
emitted by \he light source 1 1 so that It evenly llluminetes the film F, a CCD area sensor 16 for photoelectrteally cJ<?tecting 
the l^ht transmitted through the film F and a motor-drtven zoom lens 1 6 tor focusing the light transmitted through tho 
film F on the CCD area sensor 15. By exchanging a film can-ier (not shown), the read-out section 2b can be adapted 
for reading out various types of fflm, including 1 35 negative film. 135 positwafilm and advancodphotD system (APS) film. 

15 [04451 A halogen lamp is used as the light souroe 11, while the Dght regulating unit 1 2 Is adapted to regulate passage 
of light by the movamsnt of two diaphragm plates, the distance of plate movement being an index of the quantity of 
light passed. The color separation unit 13 sequentially separates the light Ihto three colors frame to frame by rotating 
a dislciitifid with R, G and 8 ffllerB, The light-receiving elements of the CCD area sensor IS are arranged to provide 
2,048 pixels vertically and 3,072 pixels laterally. This Is sufficient lor high-resolution reading of film Image Infonnatlon. 

^ The CCD area sensor 1 5 is configured so that during reading of a color Image it first transmits an odd field of image 
signal consisting of odd-numbered Ones of the photoelectrically read Imege and then trw«mlts an even field of image 
signal consisting of even-numbersd tines thereof. 

[IM46] The read-out eeotlon 2b further Includes an amplifier 1 7 for amplifying H, G, & image signals generated by 
the CCD area sensor 15 based on the photoelectrically detected R. 3 and B color components, an AJD (onalog/dtgital) 

25 converter aso for digitizing the image signals , CCD compensating means 1 9 for processing the digltfeed image elgnals 
from the A/D converter 280 to correci for dark cunrent and variance fn sensitivity among the indh^ldual pixels, a log 
converter 20 for converting R. C. B image signals into density signals, and a silver contrtbution compensating moans 
233 ft>r effecting a correction to reduce the overall density value of the Image signal by the amount attributable to silver, 
thereby canceling the effect of silver haJlde and developed sliver remaining on the photographic film, TTie silver oon- 

30 tribution corrpensatlng means 233 is connected with an interface 21 . 

[0447] The film F is held In a carrier 22. After one frame of the nim F held in the carrier 22 has been conveyed to a 
predetermined position by rollers 24 driven by a motor 23. tl is maintained stationary for read-out. When readout of 
the color Image of the frame has been oompleted, tho nexr frame Is conveyed to th9 FeatH>ut position. For handling 
negative fllra an NC13SS aulocarrier (available from Fuji Photo Rim Co., Ltd.) or other such auTPcarrier used In the 

as conventional photofinlshlng equipment con be adopted. Images can be read over a range corresponding to such print 
types as full size, panorama Size and H-size. Adoption of a trimming earner of the type used in conventional photofln- 
ifihlng equ^>mem enables an approximately XI .4 centei^to-canter enlaiigemcnt taking the center as an axis. Usable 
leversal film can-lera include those dIscJosed in Japaneee Unexamined Patent Publication Nos. 9(1 ga7)-1 14011, 9 
(ig&7)-11401$, 0(1997)''114O17. e(1097)-120104, and 9(1 997)-1 30557. 

4Q I044q Reference numeral 25 in FIguro 9 designated a picture region detaction sensor which detects the density 
dlstrlbufion of the color images recorded on the film F and outputs a density signal Indlcadve of the detected dansHy 
to a CPU 26 for controning the read-out soction 2b. The CPU 2a uses the density signal to calculate the position of the 
color Image picture region and stops the motor23 when St dteoriminalesthaitheeolDrlmage picture region has reached 
the predetermined position. 

4!ff [0449] The Image forming system of this embodiment Is configured not only to develop photographic film made of 
the photosensitive matflriai used In thte Invention but also to read color prints for reprDductlon on other media. In addftion 
to baing equipped with the aforesaid tianfimisslon-iype read-out section for reading film . thoref ore, it is further equippwl 
with a reflectlon-typa image read-out section for photoelectrically reading color Images recorded on color prints and is 
configured to switch between these two read-out sections. 

so [0450] Also, the Image forming system In accordance with the present Invention may be provided with the read-out 
condition setting means (not shown) capable of selecting aspatial resolving power (a definition) and an image density 
resoMng power, with which the image is to be read out. respectlveVfrom a plurality of spatial resolving powers and a 
plurality of image density resolving powem, and e^ng the selected spatial resolving power and the selected image 
density resolving power for tho image readouL Also, the image readout may be performed with the standard spatial 

55 resolving power and the standard Imago density resolving power, which have been set previously by the read^jut 
condition setting rneans. Further, the image readout may be perfomied with the high spatial resolving power and the 
high Image density resoMng power, which have been set by the read^^ut condlUon setting means. Ih this manner, two 
lands <^the image signals may be obtained. Thereafter, the standard image preoeeslng. which has been set previously, 
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may be performed on the image signal, whtch has been obtained from the Image readout perfomQd with the standard 
spatial reeoMng power and the standard Imaga den^ resolving power, and the digital image signal. Mhlch repre&ents 
the standard rrruagei may thereby be obtained. Aiao, thealmpte image processing, which 13 sinipler Chan the standard 
Image processing, may be performed on the image signal, which has been obtained from the Image readout pefformed 
with the high spatial resolving power and the high Image density resolving power, and the digital Image etgnal, which 
represents the original (mage, may thereby be obtained. The digital Image signals representing the standard Image 
and the original {rriage may be fed Into and stored In the magnetic disk unit 42 In the read-out sectbn 2a or an Image 
signal server (not shown), which is connected to the Interface 21 if^ the read-out section 2b. In such cases, the user is 
capable of obtaining the standard image and obtaining an enJarged image {a high definition Image), a gradation-trans- 
formed image (low oontrest finish or high contrast finish), orthe like, aa a reorder Image In accordance with the original 
tmage. Byway of esicample, the standard image and the original image arelomied under the oondlt'ionfi shown h Table 
6 below. 

Table e 





Spatial resolving 
power 


Image denaity 
resolving power 


Color and image 
densl^ matching 


Sharpness 
processing , etc. 


(1) Original image 


6M pixels 
(2048X3072) 


12 bits 


None 


None 


(2) Standard Image 


3M pijcels 
(1536X204B) 


8 bite 


Perforntted 
(Standard) 


Performed (strong) 


(S) User reorder 
image 


6M pixels 
(2040X3072) 


10 bits 


Performed (soft 
gradation) 


Soft focus 
pmcessing 



05 



40 



45 



30 



S5 



PM51] In such cases, the user obtains the standard Image^ which has bean read with a spatial raaohfing power of 
5M pixels (1536X 2038) and an image density resolving power of B bits and has been subjected to the sGandard^olor 
density matching end the sharpness processing (atrong). Also, the user obtains the original image, which has been 
nead wfth a spalial resolving power of 6M pixels ^04ax $072) and an image denaty reiving power of 12 bits and 
has not been subjected to the image processing. Further, In accordance with the reorder conditions shown in Table 6 
above, the irnage Is formed in acoordance with the orfglnal image. 

IP4&2] Further, the development processing and read-out control eecHon 40 and the CPU 26 maybe provided with 
communication means, auoh thai the digital image signal is capable of being transferred from the magnetic disk unit 
42 and the image signal san^ar to an extomal computer. For e)cample, the image fomning system may be constituted 
such that the user oomputor is capable of accessing the file ean«r via a pubib data network and outputting the file, or 
the user Is capable of ea^assing the magnetic disk unit 42 and the Image signal server via a portable lemninaL The 
image fonning system should be constituted such that no limitation te Imposed upon the data network, and various 
kinds of WAN and LAN are capable of being used. 

IQ453) Furthermore, in oases where, for example, a read-out operation error occurs, or the Image readout could not 
been oonduoted appropriately, an image re-neadout may be performed. In such cases, deterioration of image QuaDty 
due to theprint-oirt effect should be avoided at the time of the Image ra-readout. Forsuch purposes. In the embodiment 
of tfie image fbrming ayBiem, as fliuslratfid In Figure 10, a film 500 may be provided with a reference region 502, to 
which a predeteimined exposure quantity Is given, at each of images 501, 501 .... on the film SOO. Also, the system 
may be provided with corrpensation processing means (not shown) for detenninmg the read-out condWons tor the 
image re-readout (a.g., the Intensity of the reading light) and the Image processing condJllons In accordance with the 
image signal, which la obtained by reading out the reference region 502. The information representing the read-out 
conditions having been detemiinad by the compensation processing means is fed Into the devalopment processing 
and read-out control section 40 in the read-out secdon 2a and the CPU 28 in the read-out section 2b and Is utilized for 
contrt>Qlng the Image read-out operation. Ths infonnatlon representing the image processing conditions hawng been 
determined by the compensation processing means is fed Into the image processing section 3, and ths image process- 
ing is conducted uncter the image processing conditions. Aitemath^ely. infomiatlon, which represents cumuiafiva iignt 
quantity of the reading light Irradiated to the photosensitive material at the time of the image readout condudad prfor 
to the Image re-readout, may be stored. Also. In eases where the Image re-readout Is to be perfomned, reference may 
be made to print-out chaiacierlstlcs with respect to light Intensities of the reading light, whiiih prmt-outcharatserlstics 
have been set previously, and the read-out conditions and the *Dmage processing conditions may be determined in 
occcrdance with the light quantity, which has been stored, and the print-out characteristics. 

(0454] A detailed explanation having been made regarding the read-out section 2 shown Ir^ Figure 2, an explanation 
will now be given regarding the Image processing section 3 shown In Rgure 2. 
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PASS] Figure 11 16 a block diagram of the Image processing section 3. As shown In thb figure, the image processing 
section 3 comprtees an intarface which can be connected to the Interface of the read-out section 2. arithmetic moan 
calculating means 207 for summing and averaging ino valuee <^ sets of two adjacent pixels of the Image signal gen- 
erated and Jonwardad by the read-out section 2 line by line and defining the average value as one pixel, e first line 

5 buffer 208a and a second Une buffer 208li TOr storing alternate lines of the Image signs! recebfed from the arithmetic 
mean calculaling means 207, end a first frame memory unit 209a, a BecondframemerDOTy unit 209b and a third frame 
memory unit 2oac for receiving line data stored in the first line buffers 208a 20eb end storing the Image signal corre- 
spending to a color image recorded In one frame of the film F or In one cobr print P. Tlie first line buffer 20aa and the 
seoond line buffer 20ab are conflguied to alternately store odd-numbered line pixel signals In one line buffer and even- 

10 numbered line pb(Gl slgr^ls in the otfior Dne buffer 

p45g] In the preeem embodlmeftt, the Image read-oii section 2 conducts a first (prsnmlnar^^ readout of the color 
Image recorded in one frame of the fikn F and the read-out biage signal is converted to a digital image eignal. Based 
on the Image signal obtained from the preliminary readout, the image processing socdon 3 eels the image read-out 
conditions for a second (main) read-out to bo conducted next "nio color hiage te then read again based on the set 

iS read-out conditions, I.e.. main read^out Is effected, thus generating the digital Imago signal to be Image-processed for 
rBproductlon. in order to affect this processing, the Image procassing section 3 stores the image signaJ obtained by 
the preliminary readout m tne first frame memory unit 209a and the image signal obtained by the main road-out In the 
second frame memory unit 209b and the third frame memory unit 209a 

104571 The explanation of the other constituent elements shown in Pigure 11 will be preceded by a detailed explSr 
» nation regardlngthef rarrw memory units. F=|gure 12 « a block diagram showing the particulars of thefirstframe memory 
unit 209a, second frame memory unit 209b and third frame msmory unit 209c As shown In Figure 1 2, for enabling the 
Image processing secdon 3 to process the Image signal generated by color image read-out, the first frarro memory 
unrt209a the second frame memory unit 209b and ihe third ffams memory unit 20Sc are each provided with B, G and 
B elgna) rriemories for storing the image signals corresponding to R (red), G (green) and B (blue) compcmente. Sps- 
£5 cfficaliy, the first frame memory unit 209a has an R signal memory 220R. a G signal mamoiy 220G and a B sfen^ 
memov220B, the second frame memory unlt209b has an R sJgnal memory 221R, a G sgnal msmory 221 G ai^ a B 
signal memory 221B. and the third frame memory unit 209c has an Rsignal memory 222R, aG signal memory 222G 
and B signal memory 222B. As mentioned above, the first frame memory unit 209a stores the hmge s-snal obtained 
bytheprBnminaryread^ulandthesecondandthirdfr^ 

by the main read-ouL Figure 12 shows the stale during Input from the input bus of the image sjgnal obtain^ by ttie 
preliminary read-out to the fliet frame memory unlt209a and outpulfrom the output bus of the image signal stored in 
the second frame memoiy unit 209b. . ■ ^ -n, ■ .«uk 

IP450I Returning to ngure 1 0. the contlguTatJon ot the Image processing section 3 v«B now be explained. iira^e 
processrng Becfion ah Ja CPU 201 which controls it ovGraH operation. "n^e CPU 801 cancommunwaie wimttie CPU 
20 of the mad^Hit section 2b viaacommunicaiion line (not shown) . It can aleo communlrate vlaaeoiTBinuntart»n1ini^^ 
(nccehcMi) with the CPU which controls the output section 4 descrteed later. Based on the Image eiflnal obtained by 
le prellmlnaiy readMMrt and«toi«d inlt,e flKt fran«» memoiy unH209a. the CPU 201 can change «f 
!L^ItoMf«rLmalnread*utofthecolorliT«flea^ 

lntheimeqeproce8slnqtDbeeffaetadonth»l(pagelater. ^ ... , 

K)4591 Spocifi.:ally. the CPU 201 etoddee die Imago f«atf-out conditions forlhe main r»adK>ut ba^od on ftelmsgo 
signal obtained by theproliminary read-outso as to ensWe otWenl utnizadon of the dynamic mnge of 1t» CCDaw* 
lionsor 1 S o, ttie CCD lino sensor 4B at the lime of the main n»adK)iit and oiitputo a rMd-oi4 conool eignal to dwV 
opmont processing and road-out coniToI section 40 of tha read-out section 2a or the CPU M of the l**^"* 
2b Upon recaivino the raad-out control signal, the development processing and rea*«ut control «ecdon 10 « 
read-out aecb-on 2a or the CPU 26 of the read-out sec!io«2b controls the quantity of light p^age regulated t^the 
light regulating unlt12 and further controls ttie storage time of the CCD area sensor 15 or the CCD line sensor 48. As 
required the CPU 201 at Bie sametlme outpute te first image processing means and second image processing means 
Jdescribed laiert a control sienal based on the obtained image signal so as to changethe image processing parameters 
and other image processing conditions of the flrel Image processing mearw and the second image processing means 
to enable reprodutfion on color photegraphic paper of a color hiage hawing oplimiBn deretty. gradat on and tone^The 
Image road-out condltlorisand image proce5singcondilion8decidedbytheCPU20lalthl8timearestoredinamem^^ 

202 

r0460] In conducting the aforesaid control, when Image readout conditions or image processing conditions have 
beeri saved atthe request of the user, the CPU 201 does not dedde the conditions based on the image 3^^^ 

by the preliminaiy read-out as described In theforegoing but outputs the various control based 
wndltions. When tne user sets ttie different conditions using a keyboard 205 or othersuch 'nput device and requests 
that they be saved, the condittens are Stored In the memoiy 202. If the user then requests thatthe saved condmona 
be deleted, the conditions stored In the log converter 20 are Invafdated. In eflacfing the control descnbed in ihefore- 
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gotaftftereforB. the CPU 201 flretchecte Whether conditlonsareMo«d.n the f««^^ 
2mal»e. the rtomd condldons an. used. If negative, the CPU 201 docdes 

SfS^S in tSL « «,9e unte such as image readout condttiojs" and 'Imags P,^^^°"^°"f ,?„'1^° 
5 enableedBtanedconditlonswbelndMduaiysaveflto andretdevedfUthememoiyZMteadva^^ 

eSmple, it enables a color eaturaUon eoMng to be saved and an aujomaBcafly detenna^d condOion to be used for 

SSI^a piling eflectBd on the image signal generated by tte««^^ 

prtcelsing Action 3 and storage m theflrjt to third frame memory imlte w.U now be explained In detaS. 
« KSffl ^ explained above. L ime^e »lgn«l obtained by the preWnaiy readout .3 ueed solely for deciding the 

5Sr«aL™ eonditionD fo *e main ^Od-out and the Image processing conditions b,th. '^Se proce«hg cor. 

SlSSer n,fld-ouL The volume of the Image signal obtained by (he p^l^inanr read^uUa 

ttatofthe Image signal obtained forlhe purpose Of fcnagoprocessinaterrep^^^^ 

by the main^ out As explained in mo«. detail later, moreover, thjs <^'»<>*'~"L«,"f^^ 
15 «tof imaee based or the Image signal obtained by the preliminary reaUrt on a CST204. 1» Ihe «"«fl^"^'"fl 

SSSSwhfleobse,vin9theVoduoedcolorimageandtosavetheletcondItIonsfOru^^^^^ 

aJce the volume of the Imago signal obtained by preliminary readwjtt therefore r.eed only be 
repSTctlon of a color ima^ on the CRfT 204, this embodiment reduces the volume of thejn,^algnalobta.nedby 
thepreriminafy readout and stores the reduced imagesignai in the first frame memory """ZOaa. 
so iSSSl ^«amplB,the Image readout section 2b la configured so that the CCD area sensor 15 t«'«'">f ""H^* 
SdoJit^S^SnkldofiheimafleSlgrraldurinfltheprellmlnanrreachiu^ 

and averaoas the va^ of aeie of two adjacent pixds of tha imagesignai received line by fine and definea the 

; nS so thS p«llmlr«,y ^d^ut only the odd^umbered Dnes and onty the ^'^^^^^^^^^ 
5JeqSl r«duced to 1« the number of pixels by the arithmetfc mean 
rS nSUuffer 208a and the second line buffer 208b. thereby reduce 

1/2 in S«r wwds the number of llnea of the image signal is r^luced to 1/2 by tranafemng only *a m^se al^l 
StriJ.Sli?ior»»«aB..igna.ofth.even^umb^^ 

hll3for QRRt) and not tranfifarrina the other Image signal to the tlrct or second line buffer? 20Ba, 208b. Tiie pixels 
ra?2;'>2Se'^S«SSS^ 

S4«nebuffer208aorthe second Unebufrer208b.flnd the pixrt. of an even-numbered line are 
Each ci ™ nS a^=econd line buffers 208a. 20flb thenrfore stores pi«b for ajtemate l^es. either odd "f^"- 
ra^sr Mo^ver onlv Ihe image signal stored in one of the IIIW Hne buffer 208a and the second fne buffe^ 20Bb 

SeSline to 1/2. Rnally. therefom. the number of pixels of the image aignal obtained by the pwllmmary read.«.t ^ 
npriijrtfcd to iyi 6 and Stored In the toT frame memory unit 209a. 

C the nun*er Of pUds in the image signal reduced In the foregoing ^r^r^.^^S P-^-^^^^ 
Kerefore while the eecondframe memory unltaOBb and the third frame memory ""J^^^J^^'^^^rrad 3 
signal obtained by then«in read-oul havecapacWes enabling them to store the «'9"^ ""^Jl^J '^^^^ 
SrCge recordedmoneframeotlhelilm Foraeolor image recoidedon oneoolorpri 

Sn^Saafo^rstoringthelmageslgnelobtainedbythepreftninary^ 
frame memory unit 209b and the third frame memory unit 209c. ^ , . irta^a 

45 Sr^J^onstltuent elements of the Image pmcessing section 3 for effecting »r«Be P~«";"9 
Sgtal^sto!edinthesecondframememo.yunit209baiidthethlrdfmmem.emorvunn20* 

?£"L'rnS?itsaln9sectk,n3isfurtherprovidedwtthfi.atlm^^ 
KeniSrrJlof^JS 0 be reprt>duced on »e final eupport wim the desired «lenslty. 9-^"°" 
so SbSthe image sigr^l stored in the second frame memory unit 209b and the th.rd frame r^^^'iV un^?^ 
So?<»r«ction. oJortransfom.. density tranafom. and other such image Process^g^ u.e ^l^^^^' 
SScom^Slon. knd second .mage p,««sslng means 213b ad^^^ 

ihrJr..*.ft of a CRT fexDlained later) with the desired picture quality by subjecting the image slgna stored in me nrsi 
J^Tmemiry unSTS gSon coireotlon, color^ansfom.. density transfomn and other audi Image p^Jng 

2^r^uT2C»c«esentto aselectc.r2l4 which selects the output of eltherthe second frame memoir unit 209b or 
SSic^S^rySSscsoastoinpu^ 

unit 2081. and the thinJ frame memoiy untt 209c to the tiret image processing means 213a. 
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[0469] Figure 13 Is ablock diagram showing the particulars of th a first im&ge processing means 213a. As shown in 
Figure 13, the first Image processing means 213a comprises color, image denslly, and gradation transfom^ means 230 
tortmnsfomiing the density signal, color signal and gradation signal of the image signal, saturation transform means 
231 for tranefomiing the saturation signal of the Innage signal, gamma correcting means 232, digital magnification 

5 transform means 234 for transfoTmlng the number of pixels of the Image s^nal. frequency domalr^ processing means 
235 for frequency-domain processing tl^e Image signal, dynamic range Iransfomi means 236 for transfomiing the 
dynamic mnge of the image signal, and a D/A converter 237. Since, in what is known as pipeline processing, all of 
these transftorm means operate simultaneously and upon completion of an operation effect the next processing oper* 
atlon. the processing can be conducted at high speed. 

10 [0470] In addition to gradation correction » color transfomi, and density tranrfomi, the flrst image proceseing means 
giaa illuBtraled In Figure 13 oan also effect procesaing for enhancing sharpness whlla simultaneously suppressing 
film graininess. as de&cribad m Japanese Patent Application No. 7-33751 0. Further, as descnbed in Japanese Patent 
Application No. 7-1 G5965, ttcan aff actseladivB shading for neproduoing en exoeirent bnege form one with high contrast. 
(0471] As shown In Figure 1 1 , the first image processing means 21 3a is connected to signal composing means 21 6 

w and the signal composing means 216 te connected with a composition aignal memory 217. The eompoGitlon signal 
memory 21 7 has an R signal memory, a G signal ntemory and a B signal memory for storing the Image signal corre- 
sponding to the R (red), G (grsan) and B (blue) components of graphics, charadera or the Bke. The composilwn signal 
memory 217 stores the image signal relating to graphics, characters and the like for syntheels with the imago signal 
obtained by reading out a color image recorded on the film F when the output section 4 (explained below) reproduces 

so a color vnage on the final support The signal composing means 21 6 Is connedad to an interface with the output section 
4. 

[0472] In addition to the input bus and the output bus to which the fust frame memory unit 209a, second frame 
memory unit 209b and third frame memory unit 209c are connected, the bnage processing section 3 also has a data 
bus to which are connected the CPU 201 fbr overall control of the hnage proceaslhg eectlon, the memory 202 for storing 
£5 an operating program executed by the CPU 201 and data related to Image processing oondlilons. a hard disk 203 fbr 
storing the image signal, the CFTT 204. the keyboard 205, a oommunicatkin port 206 for connection wilh another color 
image reproducing system via a communicatlDn line, and oommunfcation lines to the CPU 26 etc. of the read^ 

sectkin 2b. . 4 ^ 

[0473] The flow of the processing steps from readout to Image processing can be represented m the fomi of a 

so flowchart as shown i n Rgure 1 4. As Indicated in Figure 1 4. the Image processing section 3 r ot only regulates the read- 
out eondilions but also receives \/ariou3 kinds of input from the user at the fime of effecting varloue types of Image 
proceesing on the Image s^al after read out. After knage processing the processed images are therefore displayed 
on a monitor as oocaalon donwds so that the user can ascertain the completion of the image processing, since 
different users have different preferences regarding color and gradation, the user Is allowed to use a Keyboard or the 

a9 litce to designate changes in theimage disp^ad on the monitor, e.g., to requestlhat the image be made a lltde bn'ghler. 
The Image proceesing section 3 then conducts the Image processing again using processmg eondilions modified based 
on the requeste input by the user and displays the newly processed image on the monitor. 

[0474] The ueer is able to select only desired ones of the displayed processed Images ibroutpuL The Image preoese- 
ing section 3 also displays the processed Image on the monitor at any other time necessary, euoh as a trimmed image 
40 when trimming Inetmctions are input, and then proceeds with the prooeesing when the user Inputs confinrnation (by 
pi^ssing an OK button, for example^ 

[0475] Upon roceh/lng an output destination Insoiiction, the image proeesshig section 3 transmits the processed 
image afgnel to the CPU of the des'ignalBd output apparatus. The flowchart of Figure 14 shows four lypee of otitput. 
whk:h will nowbe explaned In detail. 

45 

(2-3) File output 

[0476] The digital image sfgnai generated in the image processing section oan be stored on a hanl diak, transmitted 
via communication means, written to predetermined media ueing a recording meda drive, and the like. If desired, the 
so image signal can be outputted as a compressed fie. 

10477] Usable type of storage media Include: for example. Photo CD. MO and ZIP, and Is possible to equip a single 
system with muh^le types of media drives. I v& also possible to provide multiple media drives of the same type for 
enabling processing to be conducted in parallel. 

B5 (2'4) print oulput 

[0478] As e^cplalned eeriier, the Imago forniing system of this embodiment Includes four types of dlgftal printers as 
examples of means for providing printed output: the Ink-Jet printer, the sublimation transfer printer, and the printer which 
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prepares a prim by recording an Image on a heat-dsvdopable photosensttiv© material and then aupeilmposing the 
heat-devslopahle photosenartive material on an (maga-feceMng material to heat-development transfer the Image 
thereto (e.g.i tne Pictrography 35Q0 available from Fuji Photo R(m Co., Ltd.). The printer is used preferably eelected 
In response to instructiona ftom the user. Each of the printers win be explained more epeoiflcai V- 

5 

Ink-lei primer 

[0479] The Ink-jet printer eimilarty usable as means for print output will now be explained with reference to the draw- 
ings. 

10 [0480] The ink-jel printer has a control section (gradation recording control secstlon), a rscording section Including 
recording heads and a dnVe signal gsncraling section, end a paper feed and conveyance section. 
IP4«1 As shown in Rgiire 16, the coniro] section 272 of this ink-jet printer receives the Imago signal f rem the Irnage 
processlngssotion 3 and image-pnocesaee the density inf omiation Included in the image signal to convert rtto a digitized 
signal for gradation recording, based on which the drive signal geneieting section 27S produces signals for driving the 

IS printing heacfe 274. 

[0402] FigurB 1 6 Is a schsmatk: diagram showing the recording section of the Ink-Jet primer eqoipped wttn a piuramy 
of recording heads 274. If four ink colors are used (cyan, magenta, yetow and black, for example) and the density of 
each color has two levels (light and dark), eight ink tanks and eight recording heads are required. 
I04B3] ink Is supplied from each ink tank 275 coniaining a specific color/density ink through an Ink pipe 276 to a 
S0 corresponding color/density printing head 274. The color/density printing heads 274 are fixed to a carriage 277 sBdably 
mounted on a shaft 27B fixed parallel to the racoitfing paper, to ba evenly spaced in paraflel at the sairw height and 
to be oriented perpendicular to and equidistant from the surface of recording paper. 

[04841 When the carriage 277 mounted with the recording heads 274 sOdes along the shaft 278 (main scanning) . 
the colorWersity recording heads 274 are supplied through a drivecable with respective drive signals canylng recording 
25 information, in response to these drive sfgnals. the recording heads 274 Jtt Ink to thereby record a dot pattern on the 
recording paper conveyed fmm a paper supply section onto the surface of a plaJfen rolter279. Since the drive signals 
are delayed in accorelance with the distance bestween thecplor/density recordif^ heads 274. each point on the recording 
paper can bfiaffDced an Ink droplet from every colorAiensrty recording iiead 274. ..... ^ 

ro4^ 7]^odol&recordodalea(*polntontherecordingpapercanbemuftlgradatlon-recordadmfullcolorbycausm^ 

39 the eolor/denslty recording heads 274 to over strike dots while varying the density level and the number of dropleis 
Jetted, orie line can be printed by sliding tne recording heads 274 (main sc^^^ 

can be mcottied on the recording paper by causing the platen roller 27S to feed the recording paper one linear a time 

pSeTToreover, since the number of Mkoven&trlkes is varied In the foregoing case, multignadailon can be achieved 
9S using only one ink of a single density level for each color. . ^ . 

mm VVhile the foregoing exanpio assumes the size of each pixel to be approximately equal toihe size of one dot, 
gradation can also be achieved by controlling the dnnlng of ink droplet jetting so as to define a pixel as a maWx of rn x 
n dots and varying the distribution of dots in the matrix. Moraover. a still greaiar range of gradation levels can be 
obtained by using different combinations of matrix dot disti^utlon and the density. Since use of matrices reduces 

40 resolution relative to the eariier example by an amount proporfional to matrix size, however, degradation of resolution 
Is preferably provontBd by reducing dot size and increasing dot density. 

[0488] The recorded sheet obtainod in the foregoing manner is output to a discharge section by the conveyance 
system. 

49 Printer for produdno print by themial d evalooment transfer 

10489] Heferrlng to Rguros 17 to 1 9, there will now be explained a printer which produces photo prints by scanning 
a photosensitive material with a laser beam modulated based on the image signal raceived from the image processing 
section S thereby exposing the photosensttive material, and then effecting thermal development transfer by superlm- 

50 posing the exposed photosensitive material and an Image-receh^ing material to become the final support- 

mm As fihown In Figure 17, the frame 312 of a digital printer 70 houses a photosensitive nnaterial magazine 814 
containing photosenaWve material 816. TTie photosensitiva material 316 is accommodated in the photosensitive ma^ 
teriai magazine 314 In rofl form such that when it is drawn outthe photosensitive (exposure) surface of the photosen- 
sitive material 31 6 faces to tho fafr In the figure. 
ss 10491 1 Nip rollers 31 8 and a cutter 320 are disposed near the photosensitive material take-out opening of the pho- 
tosensitive material magazine 314. Predeteimlned lengths of the photosensitive material 316 drawn out of the photo- 
sensitive material magazine 31 4 by the nip rollers 31 8 can be cut by the cutter 320. TTie cutter 320 Is constituted, for 
example, as a rotary type cutter having a nxed blade and a moving blade. 7?ie moving blade is moved vertically by a 
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cam or the llfc© to cut the photosensitive material 81 6 in cooperation with the fixed blade. 

[0492] Above the cUlter 320 are a plurality of conveying roller pairs 324, 326, 328, 330, 332 and 334 disposed in the 
order mentioned. Although not shown, a guide plate is provided between each adjacent pair of conveying roUers. For 
convenience In explanation, the nip rollere 318 and the eonv^lng roller pairs 324, 32e. 328. 330, 332 and 334 for 

5 conveying the photoeensWve material 31 6 to a thermal development transfer section 420 expialhecl In the following 
ere coKecfwely referfed to as "conveying rollere a* The pholosenailWe material 316 cut 10 the predetemiined length 
Is first conveyed to an exposure section 322 provided behween the roHers 324 and Uie rolters 326. 
0)493] A laser beam Irradiation section 100 Inataned on the left side of the exposure seoHon 322. The stnjcbire 
end function of the laser beam Irradiation section 1 00 will be explained with reference to Figures 1 9 and 1 9. 

to 10494] Figure 1 B is a block diagram Illustrating the function of the laser beam irradiHtion section 1 00. As shown In 
Rgure 1 B, an Image etgnal 72 Inputted to the iaser beam Irradiation section 1 00 are once stored in a frame memory 
74, The irnage signal can be tranemlited directly from the Imago prooeselng section 3 or be read from a floppy disk or 
the lIKe storing the Image signal. 

(04951 The in«ge signal stored in the frame nfiemoiy 74 bread by an image proeesamg means 78 
75 processing on the image signal to correct for differences between the spectrel absorption characterisHes of different 
mcording papers, for example. A recording paper spectral abeofptlon characteristic date eiorage sadion 79 sionng 
spectral absorption ciraractcristic data for dffferent types of recording paper is connected to the tmage processing 
means 78 and the image processing means 78 reads out the spectral absorption characteristic data for the recording 
paper concerr^d before canyfng out the Image processing. 
so [0496] The Image pfxx:esslng means 78 can display an Image based on the Imase-processed image signal on a 
display section 204 constituted ae a monitor display or the Hko. This enables the user to visually ascert^n the result 
or the image processing. Moreover, the printer is configured so that the user can. when necessary, modify the settings 
related to the Image processing as desired through a sotting input section 205 including a Keyboard, setting switches 

or the like. . .. a* 

as (04971 Thelmag9proces3lngmeans7aateostoresthelnf»ge^rooes6edlmage8lgnallneframefnemofyBi, 

[Otf98J As Shown in Figure 1 0, the laser beam Irradiation section 1 00 has semiconductor laser beam sources B4A, 

64B. B4C for producing red laeer beams. The laser beam emitted by the semtoonductor laser beam source 848 la 

converted to a groan laser beam by wavelength converting means 85 and the laser beam emitled by the laser beam 

source B4''C Is converted to a blue laser beam by a wavelength converter 86. 

30 [0499] The red laser beam emitted by the laser beam sounse 84A. the green laser beam wavelength-converted by 
the wavelength converting means 85 and the blue laser beam wavelength-converted by the wavelength converter 86 
enter light rnodulaiofs 87R. B7G. a7B, which can be aoousto-optic modulators (AOMB^ 
a7R, B7G, 87B are each Input wmi a modulation signal from the modulator drive nneans 83 an^ 
of ihe laser beams in accordance wilh the modulation e'^nals- 

as [0500] The red laser beam modulated in Intensity tiie light modulator 87R le reflected onto a rotating povgon 
mirrorsg by a reflecting mirror aSR. The green laser beam modulated in intensily by the ligrtmo^ 
onto the rotating polygon mtn^r 89 by a reflecting mirror 88(3. The blue iaeer beam modulaiod fn Intensrty by the light 
modulator 876 is reflected onto the rotating polygon mim>r 69 by a reflecting mirror 88B, 

[05011 Since the rttaling polygon mirn>r 89 rotates at a predetenrined angular velocity in the direction of the arrow 

40 Q the laser beams arescennod by the rotating polygon mirror 89 in the mein scanning direction indteated by the arrow 
m' pass tiirough anfe lens 93 and expose the photosensitive material 316 at the exposure section 322 shown in Rgure 
17 As indicated in Figure 18 and 19. the digital printer 70 Is pmvidod with an exposure con^^ 
a micracompuler. TTie exposure control section 82 controls tiie exposure andthennal development processing m the 
digital printer 70. The exposure control sectton 82 reads tfie Innege^rocessed image signal from tiie frame memory 

45 81 and controls the operations necessary for exposing the photoser^ftive material 316 based on ihe Im^ signal, 
namely the operations of the semiconductor laser beam sources m B4B. 64C. a rotating polygon minror drive section 
90 for ^otahonally driving the rotating polygon mirror 89 as the deflector for scanning exposure, a recording paper 
conveyance drive secHon 94 for conveying the photosensitive material 31 6, and the modulator dnva means 83. 
[D502] As shown In Rgure 17. the laser beam Cfromihe laserbeam Irradiation section 1 oo described in theforegoing 

so Is directed to the exposure secUon 322, where it exposes the photosensitive material 318. 

[05031 Above the «q30sure section 322 are provided a U4um section 340 for co nveying the photosensitive material 
316 while bowing It Into a U-like shape and a water-Imparting section 350 for applying solvem for image forninig. 
[0504] The photosensitive material 316 which has moved up from the pholosensitivB material magazine 314 and 
been exposed at the exposure section 322 Is conveyed by the conveying roller pairs 328, 330 and fed Into the water- 

55 ImDarling section 350 while passing through a conveyance path W above the U-tum section 340. 

[05051 The strudute of the water-imparting section 350 will be described herelnbelow with reference to Figures 20, 
21 and 22. As shown In Rgure 20. the water-imparting apparatus 350 is equipped with a jet tank 112 forstoring water 
to be jetted onto the photosensitive material 316 and Jetting water onto the photosensitive material 316. 
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msoGl A water bottle 132 for etoring water for eui>ply to the Jet tenk 112 is ^^P«^^'^°'^;t''fS^^^^ 
112A Alter 134 16 disposed above the water bottle 132 for filtering the water. The water botUe 132 and lha filler 134 
aroconnecte<JtiyawatErfeedplpel4Zflttedmidwayw«hBpumpi3B. t-»fa-i, 
ZS\ A«ib-ttttk133fbr«ortngwatertobepi««dtothewatarlK.t«e 132 fedispoaedtp the sidftef the JBt tank 
112 •nie8ub-tank138lsconneciedwlththeflter13*wlaawaierfeBdplpe144. 

raSffl Xnme pump lae te opemted. ihe^fem. water Is passed fn»n the water botde 132 to the filter 134. Is 
filtered by the filter 134 and the filtered water Is foiwarded to the BUb-tank138, "^^^^ « '^^f^'^''^ . 
toSl The sui,-tank 13B and the jet tank 112 a« connected by a waterfeed p^e 146. The jet tank 112 b filled by 
S;,up%f™«thewaterbonJl32bythcpump196throUflhthefilterl34.t^^ 

!^rAtray140connectedwhharetimiplpel48leadlngtothewaterbotde132isprov^^^^^ 
oSZ»waS^^fiomtbejettank112l8receh«dt,y the trayl40 and retun«dlo the water bottled 

143 Ther«un.pipe1« also extends to and projects Into the eub4ank laSsothat waterin «toeS6 of the r«quhed 
To JntiTuriSBS ,he stib*«k 13B «t«med to the weterbrttle 132. A no«.e ptotel^ ^irE^TJSf 
rectangular piece of olaslteally defbrrnable thin plate material is disposed at the lower extFemHy of the Jet tank 112 (L 
ft at the DOrtonfacina the conweyance path of the photoaensltivB material 31$). . • ^ 

Sifll SSeno^ehol«1M^{me88U^^ 

rtJI ietS I^LeSteposed In the nozzle plate 122 at regular intewalsalono a aUalght lire whW. tatem«te the 
S,2lin 3 i-Ii^S^the photosenswve ^«terial 316 (lies perpendtailar tothe d»wing sheet Of Rgun. 20) and 

oifteftds across the Whole widlh oJ thfi photosensitive material 316. w *. 

SlSfSite^e^P^iroextentk from the upper po«ionoftheiettBnk112fo^ 

tnLflTMd wtertor Of the Jet tank 112 air release pipe 130 can be opened and closed by a valve instolled 
£rS?SiSLT5iSan1dcslngof 

fj?«,? ^T^SSnSS Shown in HQUre 21. As illuaraied. the end portions of the no«le plate 122 are fixed one - 
S oli pSSTe,^?^^^^^^^ Eaohleverplate 120 Is attached 

^cf?pKSSs in2A0f thajettonk«2*mugh asup^^ 

K °¥h^%?^1f'i'''crown Of the jet tank 112 IS Ibnned by a p^ 

^uwfart Xttenk 112 proper and a number of piezoetectnc elefnents 126 (three per side, tor example) are 
Sf^^J^iSJ unLt^^i pSecting portions of the crown walls 112C. Tbe lower surfaces of these plezo- 

120. thereby connectlngtheplezoe. 

IS a^ye iSng 5^41 containing a mordant The image^eceivlng material 40B '«^«»=°'«"°J^^'"*? 
2re,^m?orialmagazine4«in«nfbm,suchlh«twhenft^ 

ra^Tl NID lolteiB 41 0 are disposed near The image-receiving material take-out opening of the 'fnaga-^lvl^S ™- 
tEaK 406 The^PpS by the nip roller can be released when the Ir^age^rece^ng matenal 408 has been 

ST^^^rSrsrsr^^^^^^^ 

Mhed e^ the cutler 41 2 can be also be constituted, lor example, as a rotary type culler having a it^ed t^lade 
SHmi^g Sd^^ S^^^^ blade is moved vertically by a cam or the Hke to o J*e J^*?"'^'^^* 
SS^ out Of the image-receiving matedal magazine 406 In cooperation with the fixed Wade. The .mage«ce«infl 
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440 is rotated, both of lh6 endlese belts 422. 424 wrapped about the rollers are also rotated. 
ID5211 A flat heaKng pJflte 428 to provided inside the loop of the endless belt 422 so that ta longer slda extends 
vertically and that Its surtecft faces the left inner suiface of the endless belt 422. Alftough not shown, a wire haaler is 
disposed Inside the heatffig plate 426. The healing plate 426 can be heated to a predetermined temperature by this 
ff heater. 

[05221 "The photosensitive material 31 6 is fed between the endless belts 422, 424 of ttie thermal deveiopmem transfer 
section 420 by the conveying mllera 334 at the and of the conveyance path. The image-recelvlng malerial 40B Is 
conveyed synchronously with the conveyance of the photoseneWve material 316 by the rollers 49a at end of Its con- 
veyance paih so as be fed betw^n the endless belts 422. 424 of the thernial development transf ftr section 420 and 
10 superimpo&ed on the photosenattive material 3i G. The conveyance Is conducted so that the photosensHive matenal 
316 leadB the Image-rscehnng maleHal 408 by a predetemilned length. 

[05231 Since the Imego-reoeivfnfl malerial 408 is smaller than the photoeenslflve material 31 6 In both breadth and 
length, the four peripheral edges of the photosensitive material 316 project beyond ma poflpherBl ©dges of the Image- 
receiving material 408 when the two materials am superimposed. 

15 [0524] Asreeuttofthetoregolng,thophottJsensWvBrnatBrial316andtholmaae^iecelv!ngiTialerial408su^ 

by the endless belts 422, 424. remain suparinnposedas they are conveyed aa sandwiched between the endless belts 
422 424 When the suparfmposed photosensitive material 31 6 and image-recerving material 408 have been completely 
accwnrnodated betwean the endless belts 422, 424, the rotation of the endless belts 422. 424 is halted and the pho- 
tosonsctive material 316 clamped themhetween Is heated by the heating plate 426. The photosensitive material 318 

so is heated by the heating plate 426 through the endless bell 422 both when being conveyed In the clamped state and 
when halted. As the heating proceeds, diffusible dyes are released and the dyes are simultaneously transferred to the 
dyeflxing layer of the im^e-recehrtng material 40B, whereby an image formed on the Imago-receiving matenal 408. 
[0525] Apeeling claw 4ZB b disposed downstream of the endless belts 422. 424 relallve to the material feed djiectlon. 
Of the photosenslllvo material 316 and the Image-receiving material 408 conveyed as clamped between the endless 

2B belts 422 424 the peeling daw 428 engages with tip portion of only the photosensttivo malerial 31 6. whereby the tip 
of the photoselisitlve material 31 6 projecting fmm between the endless bete 422. 424 can be peeled from the image- 
receiving material 408. . . ^ ..I Aan Tl»* 
1(1526] A pair of pholoser^sitive material discharge rollers 44B are disposed to the left of the peeling daw 42a The 
photosensitive material 31 6 is guided to the left by the peeljng daw 428 so that it can be conveyed toward a waste 

30 photosensitive malerial receiving section 450. . i.^ 

©5271 Tfte waste photosensitive material recehring section 450 is equipped with a *um 452 for taking up the pho- 
tosenaitive malerial 316 and a belt 464. pan of which is wound about the drum 452. ihe belt 464 further passes over 
anumberofmllere456.ftoiatlonofthesen)llere466rDmBSthebelt454whlchlniiJmrotatesThedru 
[0528] Therefore, when the photosensitive material 316 is fed during rotation of the belt 464 owing to the rotation of 

35 the roltefs 466, the photosensitive matBrial 316 can be cottecled around the drum 452. , ^ , ,u 

[0529] Pairs of imege-recslving material discharge rollers 462. 464, 488, 468 and 470 are further provided inthe 
order mentioned to enable conveyance of the image-receiving material 408 from the lower end of the endless belts 
422 424 to ttie left In Rgure 17. The image^receJvIng material 408 exiting from between the endless belts 422. 424 is 
conveyed by theaelmage-receivlng material discharge rollera 462. 464,466. 468 end 47^ 

40 

Dl^ltfll printing using large amount of processing solutjon 

rosso] When the Image fbrmins system of this Invention is implemented as aW-ln-ona apparatus including one or 
more printers, the printers em prBferaWy of alype not requiring wei processing, such es those described In the fore- 

45 going incontrastwhenonlythodBvaloper-readerlsinsialledinaconveniencsstoreortheliiceand 

signal is transmitted via a telephone line or other communication line to a photo sen^Ide pwlder for pnnt processing, 
the effects and advantages of this invention can be enjoyed even by use of a printer-processor 70S. such as shown 
in Rgure 23, Which uses laige amounts of processing solutions. The general stnjcture of the printer-processor 70S 
and the processing ft conducts will be explained with reference to Figure 23. ^ ^. . 

so [0531] As shown in Figure 23. the printer-processor 70S Includes an exposure section 7QA which image-wise ej^ 
posee color paper P by scanning with a laser beam in accordance with the Image signal and a developing section 70B 
for effecting development, fixing and other processing on the color paper P exposed by the exposure section 70A. 
rOS32] The exposure section 70A is equipped with a magazins 1 01 for accommodating a roll of color paper P Which 
is conveyed along a predetennined conv^anca path by rollers ge. The exposure section 70A is provided with a laser 

ss beam Irradiation section 1 00 of the same structure as that described earlier. As the color paper P Is being conveyed, 
the laser beam frradiation section 1 00 scans ft with a laser beam based on the image signal. 
[0533] The laser scanning Is conducted in the main scanning direction peipend'icular to the direction of color paper 
P conveyance. TTie scanning with the laser beam and the conveyance of the color paper P are synchronized by me 
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Bxposureeontrol secdonSa in thelaeorbBam Inadiation section 100 (see Rgure t9). Ae a result, the color paparP Is 

exDoeed to an Image based on the Ihiage signal. ...... i . ...^ 

S ThelmaSYrteeexposedcolorpaporPtetowwdedtottwdaveteplngseciionTOBhawngac^^^ 

tanK 1 04 comaming ' . -oni/aJniiea. * Is subtected to color dewelopment n the color da- 

5 tanK 106 containing water-washing solutton. During conv^ance. b » suojecwo « "^"'"f 

veloplng tank 104. bleach-fixino in the bleach-fixing tank ICS and wfflerwasWng in the waaWrig tank 108. 
rosM] THe color paper P subjected to cotor development, bleach-fbrtng and water washing is then f f t" a*y*« 
U^n 107 where ft^dried, to a cutlef section 10b Where it is cut ft Into lengths each conespondlng to the length of 
oS^ Jla^^Sded in onTframe of the color print P. and to a sorter 109 which sorts the cut pieces bassd on the 
10 Individual rate of the film or by customer. 

^S) Older prooeesinB 

103361 An example of the order processing wBI now be «iplained.Asw^ pointed outin the explanatfo^ 
SLnTs3once,hedeveh^ntreadH>at«KlimaBep«cessln8^ 
;"Srusercanvi;.thcimageslgnalonthemonitor.Anumberotset80fimageelff^^ 
and the user designates one Of the sets aslngamouse. This causes thedesignaied image slg^^^ 
tiwMslze or the screen, making 11 possibIetoob6en«,lhe image deta^^^ 

to make the foltowing designations with respect to the observed photographic Imaga siflnfll.-nie -designailons. 
teS aid Kite refewed to here are made by use of com^entional methods and means, such as by mput of a 
s^er displayed on the monitor aereen using a keyboard or by clicking cn the ''^f y^"" ""^'^^.j^^g^'""!^ 
raM^ type of output . etieh as file, prim or tranemlssion to a remote system (if commutrtcatton means is 
Sd)!^n^ be dSsignated. "Rw type of print or media can be simultaneously des^nated. "0,0 des^a^^^^ 
LTt^S:d^tenhsofde4lopmemunte{e.g..pholofllm units) orframe 

imeoaDrooeealna section a decides the destination oflhe image signal transter. _, j 

SJ' SSSn conecuon and trimming can also be conducted before oulput^ Since ^^^^j^^"^'"^ 
Smageprocasslngautomatteflllyconductedbythesystemarefbrobtj*^^ 

capted stInttertJs. it b easy to envision that users may have different pretei«nce. ^'^9^'^, /"^^ 
S^nbodiment fe therefore designed to mspond to user Instmctions for ,mages tt«t are 
MghS. wen auch an lnBtrut*oni6lnpul.1he6yst9m conducts the Image process^^^^^ 
aIIbonGemoredisplayethe»nBgGi>mca8sed«lgnal.TlieusercanrepeattneproeBS9ln^ 

mSn simllarty in the case of trimming, when atrimmed region Is designated on the montor screen. ^J^^^ 
Ed t^rS andSo^r car. rapeJ^dly mod«y the desired regton unUI eaflsfl^. Tlie =y=^-;; ^^TS 
pnToed^for examola such that If one of the Itames recorded on the devatoped photographic film is particularly ap- 
;SlK or*?L trim the frame « dsalred and l«n.mlt the pn,oes.«. '^'f j^J^** ^^^^ 

ITS tVbe made Into apostcard. this sen*e leoffen^i, I. sho^^^ 

a" "S^n t"ht X^'^r^" ed at a location auch as a convenfence tore, the se,vk» fee Is ^^^^ 
■'^ThL whnn tha user DiWfiGs an OK button to Indksate that aB desired processing has been completed and 

Tas for use in presentations, and countless others. Regardleas cA purpoae, " I^J^^f" 

^le to achieve L purpose quickly, simply, and without having to make rapaated trips to a ptoto shop 
^r?SaieSngLthod and system acconlingwthis in 

iShtesLrvicS by pamTBIng them to obtain desired sen/lces at the tkna desired. As su^' »*..«:^^J^^.T.f j 
to Sted ?n.deman<f photo ^rvices. The invention thus not only provMes exoollent tachnotegie. but can also be 
anUcipated to produce a great effect from the commercial aspect 



Claims 

as 

1 



An frnaqefomilng method, wherein a ph^itosenaltive material containing a photosensitive silver hallde and an 
JmSvJSand cap;ble of fomi^g an Image, which conesponds to a latent image having been recoiti^ 
Se phSSsI?^ ^rial thmugh an image-wise exposure operation, when the photosensibve matenai Is 
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heated, is utflized: the method comprising the steps of: 

I) heating the phoraeensnivQ material, on which the latent Image has been recordeo, the Imago, which csone- 
eponds to the latent Image having been rocorded on the photosensitive materlaJ, being thereby formed on the 

6 phcrtosensltlve material, 

II) performing an Image readout for reading out the image from the heat-developad photoseneWvo material, 
on which the Image has been foimed with the healing, an Image dgnal, which repie8ent& the image, being 
thereby obtained, and 

iv^ performing predetermined image processing on the Inaga signal, a digital Image signal, from which the 
to image Is capable of being reproduced, being thereby formed. 

2. A method as dsflned In Claim 1 wherein the heating of the photoseneJtivo matarial is perfomted at a temperature 
ranging from 1 0ff'C to 200'C and for a period ranging from 8 seconds to 60 eeconds. 

3. A method as defined In Claim 1 whar^n the photosansitive material Is a heat-dovalopable photosensitive color 
photographic material comprising: 

a support and 



IS 



20 



a suppon, ana 

at least thioa kinds of phoxosensilivB layers, which are overlaid on the aupport. each of the photosensitive 
layers containing at least photosensfthre sliver halide grains, organic sihrer salt grain*, a binder, a color devel- 
oping agent, and a dye-donming coupler, each of the three kinds of photosensllh/e layers being sensitive to 
CBfrerant wavelength regions, and capable of forming dyes of different hues from an oxidatton product of the 
color developing agent and the dye^onating oouplere, and 

a color Image of at least three colore is fornied on the heat-developed photosenslth^e coior phdographlc 



material. 



4 A method as deflned in Claim 1 , 2, or 3 virherarn the photosensitive silver halide oomains tabular photosonsffive 
silver halide grains, which have an aspect ratio fining within the range between 4 end too. In a proportion of at 
so least 60% by volume. 

5. A method as defined In Claim 1 , 2, or3 wherdn the organic silver salt is a silver salt of a compound containing an 
Imlno group. 

JW e. A method as defined in Qalm 5 wherein the organic silver salt is a sBver salt of a derWath/e of benzolrlazole. 

7. An image forming system for uee in an image f onntng method as defined In Claim 1 . the system comprising; 

a development praceeoing eootlon provided with heating means for heating the photosensitive material, on 
40 which the lalant Image has boon recorded, in order to fotm the image, which con-esponds to the latent Imago, 

on the heat'daveloped photosensitive material 

8. A system as defined in Clafrn 7 wherein the heating means peTtorme the heating of tho photosensitive materiel at 
a temperature ranging from 1 00»C to 200»C and for a perfod ranging 1rom 5 seconds to 60 seconds. 

45 

9. A system as defined in Claim 7 wherein the photosensith/e material is a heat-developable photosensitive color 
photographic material comprising: 

a aupport. and . ^ ^ 

50 . at least three kinds of photosersftlve layers, which are ovcriald on the support, each of the photosensitive 

layers cont^nmg at least photosansitlve silver halide grains, organic silver sattgralns. a binder, a color devel- 
oping agent, and a dye-donating coupler, each of the three kinds of photosensitive layers being sensithfe to 
different wavelength regions, and capable of forming dyes of dlffersnt hues from an oxidaUon product of the 
color developing agent and the dve-donating couplers, and 

^ . the healing means fornis a cotor image of at least three colors on the heat-developed photosensitive color 

photographb material. 
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10 A syfilem as defined in Claim 7, 8. or 9 Wherein the photosensitive pllver liaiide contains tabular photosensitive 
silver halide gmina, which have an aspect rat'ro falling within the range between 4 and 100, In a proportion o( at 
Iaest50%by Vblums. 

s 11 . A system as defined m Claim 7, B. or 9 wherein the organic silver salt Is a silvor salt or a compound containing an 
imino group. 

12. A system as defined in Olaim 11 wherein the organic silver salt Is a silver salt of a derivative of benzotrlazole. 

« 13. A system es deffned In piaim 7, 8, or 9 wherem the development processing section te provided with pre-deveK 
opment temperahjm and moisture content adjusting means tor adjusting a temparatu re and a moishjre content of 
tho pholoeensilwe material at values fafllng within predetemfilnod rangee Immsdiately before tho photosensitive 
material is heated t>y the heating means. 

fs 1 4. A system as dafinad in Claim 7. 8, or 9 wh«ein the development processing section is provided with post-devel- 
opmant temperature and moisture ccrttent ad|ufilmg means for adjusting a temparature and a moisture content of 
the heai-developed photosensitive material at values falling within predetermined ranges Immediately after the 
photosensltvve material Is heated by the heating means. 

SD 15. AsystemaBdef1nedInClalm7.a,or9¥»?hereinthesy8Temlijrthercomprisea: 

Image iBad-out means for performing an Image readout for reading out tho image trom the heat-developed 
phoiosensmve material, on whk*i tho image has bean f omned with development processing peff omied in the 
development pitxsessing secdon, in orderto obtain an Imagesignal, which represents tho wnage, and 
55 Imege prt>cefising means forperfonning predetennlned image processing on the image signal m ordertofomn 

a digital Image signal, Irom which the image Is capable of being reproduced. 

16 A system as defined in Claim 15 wherein the system further comprises prs-r^adoui temparatufe and moisftjire 
'cSaflustlngmeansfora^usftigatemperatureandamoIstureconl^^^ 
so materialalvalu^lallingwlthlnpredeteiminedrangeelmmedlatelyb^^^ 

opad pnotosenamve material Is peiftoifned by the Image reatKiut means and/or whue the Image readout from the 
haat-devetoped photosensfth^e rrmiertal Is being performed by the image readout means. 

17. Asysiemas defined in Ctelm 15 wherein the system further comprises compensation P™^^'"*^^;'^^^ 
3S peTsatlngforacontributionofaprinl^uteffect.wh 

^er hallrie and developed silver remaining on the heat-developed photosensitive matenal. to the image signal 
in cases where an image re^readout is perfom>ed by the Image read-out means. 

18. Aeystem as defined In aelm 17 wherein the photoqensitive material la provided with a reference region, to which 
4Q a oredetehnlned exposure quantity Is gh^en, . 

read-out condlDonB of the Imago readnautmeans and Image processing condftions of the image processing 
means are detemiined In accoixtence with hiage signal components, which correspond to tha reference region 
and are obtained when Information In the refererw» region Is read out by the image road^oui means. 

in cases whore the Image re-readout is performed by the image readKiul means, the Image ra^readout is 
45 performed by the image readout means under the readout conditions having thus been determinBd. the Image 
slonal being tharet>y obtained, and . , ^ 

the Image processing is performed on tha obtained image signal and by lha imaae piocGssirg means under 
the image proceaslrtg condWons hawing thus been determined. 

«> 19 A system as defined in Claim 17 wherein the ^em further comprises light quantily storage mear^foratoring 
■ information. Which represents cumuJatNeSght quantity of reading Bghtmariiatedtothe heat-developed pholoaen- 
eitive material al the time of the image readout. ^ ,. . . ... 

referent* Is made to print-out characteristics with respect to light intensWes of reatfng Ught. which prmt-out 
characteristics have been set previously, 
55 read-out conditions of the image read-out means and Image processing conditions oTthe image propassing 

means ar« determined in accordance with the light quantity, which has been stored In the light quantrty storage 
means and the print-out characteristics, ^ ^ - 

\k cases where the image re-readout Is perfomied by the image read out means, the image rMeadout is 
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performed by the Image readK)Ut means under the read-out conditions having thus been dBtermlned, the image 
signaJ being thereby obtained, and 

me ffnago pmcesslng te performed on the obtained image signal and by the mage proceBSlng means under 
the ^aga processing condltlone having thua been detemilned. 

* 20 A system as defined In Claim 1 5 wherein the system further comprises read-out cone* lion setting means capable 
of selecting a spatJai resolving power and an Image density resolving power, with which the Image is lo be read 
out. respectively from a pluralHy of spattel reaolvlrtfl powere and a plurality of Image denstty resolving powere. and 
setting the selected spatial resolving power and the selected image density resolving power forthe Image readout. 

10 the image read-out means perfonns the image readout virith the spadal resolving power and the Image density 

resoMng power, which have been eet by the read-out condition setting means , 

the system fitill further compriBes Image processing condition setUng means capable of selecting image 
prooofishig condltlone, Under which the image processing id to be performed on the Image signal having been 
obtained from the Image readout perfonned by the Imago read-out means with the spatiaJ resolving power andthe 

13 image density resolving power havf ng been set by the readout condition setting means, from a plurality of image 
processing condHions, and setting the aatected Imago processing conditions tor the image processing, and 

the image processing means perfonns the image processing on the image signal and under the Imago 
prweasing conditions, which have been set by the image processing condition setting means. 

£0 21 A system as defined In Claim 20 wherein the image read-out means perfomw the tmage readout wSh a standard 
spatial resotving power and a standard Image density resolving power, which have been sot pievlous^ by the 
read-out condition setting means, . u w. *i. 

tiie Image processing means perfonns standard image processing, which has been set pravioualy by the 
Image processing condition setting means, on an Image signal, which has been obtained from the image readout 
25 perfomied vwth the standard spatial resohnng power and the standard Image densliy resolving power, in order to 
forni a dMaJ Image signal, which represents a standard Imago. 

the image read-out maans performs the image readout with a high spatiai resolving power and a high Image 
density resolving power, which have been sot by the read-out condition setting means, and 

the Image processing rneans perfonns simple image processing, which Is simpler than the standard image 
50 processing havindDeen s^ previously by the image processing condition setting means, on an Imageslgnal. which 
has been obtained from the Image readout psrfom>ed with the high spatial rasolvfrig power and the high Unaga 
density resoMng power, In order to forni a digital tmage signal, which represents an original Image, 

whereby at least two kinds of the digital image slgnala, whioh represent the standard Im^g© and the original 

Image, are formed. 

22 Asystsm as defined in Claim 20 wherelnthfi image read-out means performs the Image readout with a high spatial 
' resolving power and a high image dcnafty resolving power, which have been set by the read-oui condiUon setting 

^^^"tile image processing means perfonns simple imago preeessing. which is elmpter than standard image 
40 Drocessing having been set previously by the image processing condition eettlngmeane. on an image signal, which 

has been obtained ftom tho image readout performed with the r«gh spaHat resolving power and the high imago 

density resolving power, in oitler to fomi a digital image signal, which represonb an original image, and 

the image processing means performs re-slzing and infwge density resolving power transfomi on the diglta^ 

image signal, which represente the original image, and m acoordanca with a standard spatial resolving power and 
45 a standard image densliy resolving power, which have been set previously. In ordortofom) a digital Image signal. 

vk^ich represents a standard image. 

23. A system as defined In Claim 15 wherein the system further comprises; 

50 Identification code appending means for appending a heat-developed photosensitive material Identm^n 

coda forldentifyingtheheat-developed photosensitive material and an imags Identification code for Identifying 
each of a pluraWy of Images, which have been formed on the heat-developed photosensitive material to each 
of digital image stgnaJs representing the pluraliiy otthe images, each of the digital image signals having been 
obtained from ths predetermined Image processing performed on one image signals, Which represent the 

55 plurality of the images and have been obtained with tho image readout performed by the ffnage read-out 

storage m^ns for storing the digital image signals, which represent the pluraOty of the Images, the haat- 
developed photosensitive material Wentiffcatlon code, and the Image identiflcalion codes, such that It maybe 
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dear which heanievelopcd photoseneitlvB maertal W-nUfiDation cote and whIeH Image identificaiton coda 
eorreepond to which digital Imags signal 

M.A*yslemae defined in Claim 33 Wherein tha system further comprises im 
eXtthadlgttaiimageslgnais.whichrepreserathepluralliyoWelmages^ 

UonsepecmedffomacllBntteinilnal device, which lsconr«aled*lth thestomaemeanB viaaoQnrununlcaton Une. 



10 



IS 



the linage precesaing meflns again pertormB imago processing on the disltal Image signal, Which has been 
retiieved by the Imago signal retrieving meana. and in accordanee wim the input conditions. 

25 A svatem aa defined m ciafm 7. 8, or 9 wherein the photosensiiiva mstBrial ia provided WW) a patch, on which an 
r«S?a5ng a pr«detem.ln«d image density is capable of being formed, the patch being looated at an area 
eiBTounding each of a plurality of imagee formed on the photosensltlvomaienal, and . ^ 

the ^etem furthrconvrisee dsvetapment Judging m«ar« for measuring the .m^e denslv of the jm^e 
having been fomred on the patch after development pmoeaalng. end making a judgmerrt .n ae«>rdance With the 
S Of me measuiamerrt and aa to whether the developmem proceasing has been or haa not been pertomted 
correctly. 

£0 26 A system aa defined (n Claim 7. 8. or 9 wherein the photoeensilive material b provWad wffli apalclvon whirfi a 
^S^edpaltemimagebcapableofbeingfotmed.thepatcnbelnglocetedatanareaaurrotJ^^^ 

aolufalltvefimafleatonnedonthephotosenalilvematBnfll, and ^ . ^ 

ttSawtemfuithercompriaes devetopment Judging means for detecUng an image densrty fom< having been 

IB Itetection andwto whatherthedevriopmantprocwinghasbeen orhas notbean perfom>edcortiectly 

27 Asystemaedefinedln Claim?. B. orSwhereinthephotoaenalBvBmatenaliaprcvk^ 

hi,^ having apiedetermined image density fecapable of being fomied. the patch bemg ^ 

. ''"'Te'S^tnhrSSidevelopmentJiid.ngmcaneform^^^^ 

having bea^omed on the pateh after development proceseing. and makmg a judgment In 
SIS SS^r^urementSdaa to Whetherthe developmem pr«^^^ 

correetiy. 

detection and L to whether the development proceeeing has been orhae not been perfom«d correctly 

29 A system as defined in Claim 7. 8. or 9 wherein the phowsonshive material Is provided with a magn^tio recording 

'^^';;:r-trr''^m;^^^^^ -^•-^O meane for reading th«lon 

v^ich hts STrSLd on *e magnetic recording layer, before development pr^cessmg « perfom»d m the 
devifilopment processing section. 
50. A eyetem aa defined In Claim 1 5 wherein the ey^sm further comprlaes at least one unit of printing meana tor 
• DUtputting a print in accordance with the digital Image signal. 

* 31 A ayatem as defined in Claim 30 wherein the Infomiation, which has been recorded ""^"^^^^^^ 
u^l at leeet one kind of infbnnaUon. which le among the infomwlion representing read^jut eondWone of the 

and the infcmiation representing printing conditions of the printiflg means, ano performed bv the 

ss the svetem eicecutes at least one kind of operation, which Is among the image readout Penormeoty tne 

imane readSrmeinnder the read-out conditions having been r^ad by the magnetic recording mfomiatlon 
mere S Ige p^^eing perfomied by the Image processing means under the P«^-^^9 
SorS^eS^^Sd'^the lunette .^coming lnfom««on reading .nsans. and the pn« outputbng per- 
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formed by tho printing means under tha printing conditions having been read by the mBgnotic recording Information 
reading means. 
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12-01-1999 


OP 


9204031 A 


05-08-1997 








EP 


1271234 A2 


Q2-01-2003 








EP 


Q762201 Al 


12-03-1997 








JP 


9121265 A 


06-06-1997 








US 


S7S6269 A 


26-06-1998 








JP 


9146247 A 


06-06-1997 
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